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ACKNOWLEDGED    OVER    THE    WHOLE    WORLD, 
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GLASGOW    MECHANICS*    MAGAZINE, 

IS    DEDICATED, 
BY  THEIR   OBLIGED  AND   HUMBLE  SERVANTS, 

THE  EDITORS. 


PREFACE. 


The  Second  Volume  of  this  Magazine  has  now  been  brought  to  a 
close  ;  and  it  affords  us  the  highest  satisfaction  to  be  able  to  announce 
the  favourable  auspices  under  which  it  is  concluded. 

The  benefits  resulting  to  all  classes  of  society,  and  particulai-ly  to 
artizans,  from  the  weekly  publication  of  such  a  work  as  cnirs,  are 
already  too  well  known,  and  too  highly  appreciated,  to  require  any 
farther  illustration  from  us.  Its  cheapness  is  of  great  importance  to 
those  whose  desire  for  knowledge  is  beyond  their  means  of  attaining 
it  in  more  bulky  and  more  expensive  works :  the  smallness  of  its  size 
entices  many  to  read,  who,  from  want  of  time  or  inclination,  seldom 
think  of  opening  a  large  book ;  and  it  has  all  the  advantages  of  a  larger 
journal,  as  it  is  read,  by  those  who  prefer  it,  either  in  monthly  or 
quarterly  parts.  It  is,  besides,  "  the  cheapest  and  best  got  up"  publi- 
cation of  the  kind  which  has  yet  appeared ; — even  this  superiority  has 
been  acknowledged  by  our  London  contemporaries. 

Indeed,  the  unprecedented  circulation  with  which  it  has  beon  hon- 
oured, the  daily  additions  which  are  making  to  the  list  of  its  sub- 
scribers, and  the  cordial  warmth  with  which  it  is  everywhere  received, 
afford  the  best  evidence  of  the  public  opinion  with  regard  to  its  utility 
Avhich  can  be  offered,  and  form  a  strong  incentive  to  renewed  exertion. 
Every  endeavour  has  been  made  to  make  improvements ;  and  the 
Editors  have  the  prospect  of  being  enabled  to  make  many  improvements 
in  the  course  of  the  volume  about  to  be  commenced,  which  they  humbly 
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conceive  will  greatly  enhance  the  value  of  the  work  of  which  they 
have  the  superintendence.  It  is  impossible  at  present  to  enter  into 
all  they  mean  to  do ;  but  they  may  state  that,  among  others,  they 
intend,  under  the  title  of  "  The  Chemist,"  to  set  apart  a  portion  of 
their  Magazine  for  the  science  of  Chemistry.  It  is  very  unnecessary, 
they  should  suppose,  to  state  any  thing  in  favour  of  this  alteration ; 
the  importance  of  Chemistry,  as  a  science,  being  too  well  known  to 
require  it. 

To  the  public  ia. general,  who  have  so  Uberally  patronised  our  la- 
bours, and  to  the  many  kind  and  ingenious  correspondents  who  have 
assisted  us  with  their  valuable  contributions,  we  beg  to  return  our 
most  unfeigned  thanks.  We  solicit,  and  hope  still  to  receive,  a  con- 
tinuation of  all  their  kindnesses  and  all  their  favours ;  and  we  doubt 
not,  that  we  shall  thereby  be  enabled  to  continue  to  extend  the  cir- 
culation of  "  The  Glasgow  Mechanics'  Magazine,"  and  thereby  enlarge 
and  increase  the  sphere  of  its  usefulness. 

To  the  Mechanics  of  Glasgow,  we  would  be  wanting  in  kindness 
and  attention,  did  we  not  return  our  warmest  acknowledgements  for 
the  support  they  have  so  liberally  given  us,  and  the  interest  so  many 
of  them  have  taken  in  our  success.  We  trust  they  will  still  continue 
to  assist  us  with  theii-  contributions,  that  the  Magazine  which  bears 
theii-  name,  may  continue  to  be  worthy  of  the  high  character  which 
they  bear  over  the  world. 

166,  Trongate,  bth  February,  1825. 
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MACHINE  FOR  MAKING  AN  ORIGINAL  AND  PERFECT  SCREW. 

Invented  hy  Mr.  Angus  MackjnnoNj    Glasgow. 


Fig.  I  is  a  plan,  and  fig.  2  is  an 
end  view  of  the  machine  for  con- 
structing the  screw. 

A  A  is  the  cast-iron  bar,  upon 
which  the  die-frame,  B  B,  is  made 
to  move,  c  c  cc,two  strong  springs, 
attached  to  the  die-frame,  having 
rollers,  dddd,  in  each  end,  moving 
upon  the  angular  parallel  edges  of 
the  bar,  A  A.  E,  a  small  frame  for 
holding  the  cutter ;  the  cover  being 
removed  to  show  the  action  of  the 
cutter  upon  the  steel  cylinder,  of 
which  the  screw  is  to  be  made. 
F,  the  steel  cylinder ;  the  point  of 
the  cutter,  (which  must  be  adjusted 
to  an  angle,  varying  according  to 
the  pitch  of  thread  wanted,)  is  seen 
projecting  from  the  frame  E,  being 
pressed  forward  by  the  screw  G. 
One  end  of  the  cylinder  F,  acts  upon 
the  centre  in  the  head-stock  I.  The 
journal  upon  the  other  end  of  the 
cylinder,  works  into  the  steel  collar 
V.  kk kk,  four  small  screws  for 
pressing  forward  the  springs  cccc. 
llllj  four  small  eyes  in  the  die- 
frame,  to  which  cords  are  attached, 
passing  over  the  pulleys  mm  mm; 
weights  being  hooked  on  at  the 
other  ends  of  the  cords,  sufficient  to 
overcome  the  friction  of  the  die- 
frame.  N,  the  handle  to  turn  the 
cylinder. 

In  beginning  to  make  the  screw, 
the  two  weights  to  the  left  are 
hooked  on  to  the  ends  of  the  cords, 
and  the  cylinder  is  turned  round  by 
the  handle,  until  the  cutter  traverses 
the  length  of  the  cylinder,  when  the 
weights  are  removed  to  the  cords 
on  the  right  hand.  By  continuing 
this  operation  alternately  from  right 
to  left,  an  original  and  perfect  screw 
is  produced,  as  exiiibited  in  fig.  3. 
In  the  end  view  of  the  machine,  fig. 
2,  oo  represents  one  of  the  feet  by 
which  it  is  fastened  to  a  bench. 
The  same  letters  refer  to  the  same 


parts  of  the  machine  in  both  figures 
where  those  parts  are  exhibited. 

Having  obtained,  as  already  de- 
scribed, one  screwed  cylinder  ;  this 
is  removed,  and  another  of  the  same 
size  is  put  into  the  machine.  The 
same  operation  is  performed  on  it 
as  on  the  last ;  but  it  is  not  screwed 
to  a  full  thread,  the  sharp  cutter 
being  removed  when  the  spaces  and 
threads  are  of  an  equal  size,  and  a 
square  cutter  is  put  in  its  place,  by 
means  of  which  is  obtained,  what  is 
technically  termed  a  square  thread, 
as  shown  in  fig.  4.  In  the  same 
manner,  a  third,  and  a  fourth  cylin- 
der are  screwed,  each  being  suc- 
cessively a  degree  smaller  than  the 
preceding.  The  small  frame  hold- 
ing the  cutter  is  now  removed,  and 
replaced  with  dies,  a  set  of  which  is 
to  be  screwed  with  each  of  the  above 
cylinders.  WheA  the  dies  are  to  be 
screwed,  they  are  placed  in  the  die- 
frame  with  one  of  the  cylinders  al- 
ready made,  and  pressed  against  it 
by  the  screws  G  ff,  until  they  are 
fully  screwed.  After  this,  they  are 
replaced  with  another  cylinder,  and 
another  set  of  dies,  which  are  like- 
wise to  be  screwed.  The  same 
operation  is  performed  with  a  third 
and  a  fourth  set;  (the  first  set  of 
dies  onl?/,  having  a  sharp  thread, 
the  other  set  having  square  threads,) 
after  which  they  are  to  be  tempered. 
The  headstOck  is  now  removed  to 
the  left,  to  admit  the  cylinder  of 
which  the  perfect  screw  is  to  be 
formed,  and  fastened  at  any  required 
distance,  the  machine  being  con- 
structed to  cut  a  screw  above  three 
feet  in  length.  The  cylinder  being 
placed  between  the  sharp  dies,  which 
are  gently  pressed  by  the  screws 
G  g,  is  turned  round  by  the  handle, 
until  the  die-frame  reaches  the  left 
hand  of  the  cylinder;  it  is  then 
turned  in  the  contrary  way,  and 
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worked  in  the  same  manner  as  when 
using  the  cutter.  When  a  square 
thread  screw  is  to  be  made,  the 
sharp  dies  must  be  removed  after 
the  indentation  is  sufficieatly  deep 
to  admit  the  square  dies,  which  are 
to  be  substituted  for  the  former; 
when  these  have  cut  the  screw  to  a 
considerable  depth,  a  smaller  set  of 
square  dies  is  taken  in  succession, 
until  the  screw  is  finished. 


N.  B.  Figs.  7  and  8  represent  a 
small  stock,  made  of  steel,  and 
hardened,  for  holding  the  cutter 
while  sharpening.  Figs.  9  and  10, 
represent  an  edge  and  side  view  of 
the  cutter.  Figs.  .5  and  6,  represent 
the  dies. 

Glasgotv,  2Uh  Jtdy^  1824. 


SKETCH  OF  THE  LIFE  OF  ARKWRIGHT. 


The  general  fate  of  inventors  has  been 
singularly  unfortunate.  Of  those  men 
who  have  added  to  the  wealth  and  pros- 
perity of  their  country  by  new  improve- 
ments in  the  arts,  many  have  struggled 
through  life  with  poverty  and  neglect, 
and  but  a  small  number  have  been  so 
successful  as  to  enjoy  in  their  own  per- 
sons the  fruits  of  their  exertions.  Even 
when  their  station  in  society  is  respecta- 
ble, the  difficulties  of  introducing  any 
new  improvement  are  always  consider- 
able, and  too  often  lead  to  embarrassment 
and  ruin.  If  they  finally  succeed,  envy 
denies  them  the  merit  of  their  inven- 
tions— avarice  seeks  to  deprive  them  of 
their  well-merited  recompence — and  the 
tricks  of  ti'ade  or  the  chicanery  of  law 
strive  which  shall  be  most  successful  in 
rendering  their  labours  of  no  avail.  In- 
ventors sow  the  seed,  but  they  rarely 
reap  the  harvest.  To  this  melancholy 
result  of  ingenuity  and  perseverance, 
Arkwright  was  a  splendid  exception. 
Not  that  he  too  had  his  full  share  of 
the  dangerous  concomitants  of  merit : 
his  original  station  was  humble,  his 
talents  were  long  exerted  without  the 
aid  of  others,  his  efforts  often  frustrat- 
ed by  ignorance  and  malice;  and  even 
when  he  rose  superior  to  difficulty,  his 
rights  were  sometimes  put  aside  by  the 
technicalities  of  law,  and  remained  al- 
most always  unacknowledged ;  calumny 
was  busy  with  his  name,  and  envy 
pointed  at  him  as  the  fraudulent  collec- 
tor of  the  inventions  of  othei's.  ^ut  he 
lived  to  see  the  mist  disappear  that  had 
been  raised  by  envy  and  malf;volence — 
he  rose  to  an  opulence  almos'c  princely — 
and  at  last  heard  himself  I'iniversally  ac- 
knowledged as  a  benefactor  to  his  coun- 
try. 


Richard  Arkwright  was  born  at 
Preston,  in  Lancashire,  in  the  year  1732. 
He  was  the  youngest  of  thirteen  chil- 
dren. He  was  brought  up  to  the  occu- 
pation of  a  barber,  and  supported  him- 
self by  this  employment  till  he  was  more 
than  thirty  years  of  age.  We  are  not 
informed  of  the  peculiar  circu  instances 
that  first  directed  his  attention  to  the 
cotton  manufacture  ;  but  it  seems  pro- 
bable that  his  residence  in  a  manufac- 
turing district  gave  him  some  knowledge 
of  the  common  mechanical  processes,  and 
that  he  took  an  interest  in  the  complaints 
made  by  his  neighbours  of  the  deficient 
supply  of  cotton  yarn.  Almost  the  only 
part  of  England  where  the  cotton  manu- 
facture was  introduced,  was  Lancashire, 
and  there  all  the  processes  of  art  were 
extremely  defective.  Down  to  the  year 
1765,  calicoes,  then  and  now  one  of  the 
staple  fabrics  of  that  wealthy  district, 
were  obliged  to  be  made  of  linen  warp,  ai^ 
cotton  could  not  be  spun  lo7ig  enough  for 
the  purpose.  But  the  ingenuity  of  the 
people  was  now  at  work ;  changes  were 
daily  introduced,  and  in  this,  as  well  as 
other  manufactures,  England  began  that 
prodigious  career  of  improvement  by 
which  she  has  ever  since  distanced  the 
rest  of  Europe. 

A  weaver  in  Lancashire,  named  James 
Hargreave,  introduced  considerable  im- 
provements into  the  cotton  manufacture 
by  the  invention  of  a  new  mode  of  card- 
ing, and  afterwards  by  the  spinning-jenny. 
The  spinners  took  alarm,  lest  their  num- 
bers should  be  diminished  by  the  inven- 
tion :  as  usual,  they  combined  to  put 
down  innovation ;  they  destroyed  his  es- 
tablishment ;  and  forced  him  to  remove 
to  Nottingham.  Other  combinations 
were  formed  against  him  there ;  and  it 
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is  melancholy  to  relate  that  this  ingeni- 
ous man  died  soon  after wai'ds,  mi  great 
misery.  While  Plargreave  was  encoun- 
tering poverty  and  persecution,  Ark- 
>vright  was  making  trials  to  change  the 
process  of  spinning  then  in  use,  but 
from  his  want  of  mechanical  skill,  had 
great  difficulties  in  getting  any  machine, 
or  combination  of  machinery,  to  answer 
the  idea  he  had  formed  in  his  mind.  It 
was  lorig  after  this  period  before  his 
plans  were  brought  into  practice  ;  and, 
indeed,  it  is  confidently  asserted  that  he 
borrowed  his  inventions  from  others.  We 
shall  briefly  state  the  substance  of  the 
allegations  brought  against  his  origi- 
nality. 

In  the  year  1767,  Arkwright  had 
•  given  up  his  business  as  a  barber,  and 
,  was  travelling  through  the  country  for 
the  purpose  of  buying  hair.  He  came 
to  Warrington,  formed  an  intimacy 
with  a  watch-maker  named  John  Kay, 
and  showed  some  plan  of  his  towards 
obtaining  perpetual  motion.  Kay  ridi- 
culed his  idea,  and  told  him  that  his 
ingenuity  might  be  better  employed  in 
finding  out  some  method  of  spinning  to 
supersede  the  common  one-thread  wheel. 
Kay  had  formerly  been  employed  to 
make  a  spinning-engine  for  a  Mr.  Hayes, 
and  the  knowledge  he  had  acquired  by 
this  means  he  communicated  to  Ark- 
wright. The  mechanical  knowledge  of 
the  latter  was  but  slender,  while  Kay, 
as  might  be  presumed  from  his  business 
as  a  watch-maker,  was  well  acquainted 
with  machinery  and  mechanical  com- 
binations. Kay  and  Arkwright  made 
a  machine  in  conjunction  ;  but  the  merit 
of  the  first  suggestion  of  the  principle,  it 
is  said,  is  attributable  to  Kay. 

Such  is  the  account  that  ascribes  the 
invention  to  Kay,  and  merely  the  im- 
provement of  the  machinery  to  Ark- 
wright. But  it  must  be  observed,  in 
the  first  place,  that  the  machine  which 
Kay  constructed  for  Mr.  Hayes  did  not 
succeed  ;  and  it  is  well-known  that  many 
others  besides  Hayes  were  at  this  time 
engaged  in  making  experiments  to  change 
the  mode  of  spinning.  The  carding  en- 
gine had  lately  been  introduced,  and  the 
necessity  of  expediting  the  process  of 
spinning  had  led  to  all  sorts  of  mechani- 
cal experiments  : — but  all  these  were 
uniformly  unsuccessfid.  If  Arkwright 
borrowed  his  notions  from  another,  it 
is  singular  that  he  should  have  been  en- 
gaged for  so  many  years  afterwards  in 
bringing  his  improvement  to  any  degree 


of  perfection.  Had  Kay's  communicja- 
tion  been  at  all  important,  it  is  highly 
unlikely  that  Arkwright  would  have  had 
so  many  difficulties  to  encounter  in 
bringing  his  machine  into  practical  ope- 
ration ;  nor  would  he  have  required  so 
much  pecuniary  aid,  nor  so  much  im- 
portant information  from  skilful  me- 
chanics, as  we  know  that  he  received. 
From  the  time  that  Mr.  Arkwright  be- 
gan his  experiments  on  spinning,  till  he 
brought  his  machinery  to  perfection,  j^re 
years  elapsed,  and  he  expended  moi*e 
than  twenty  thousand  pounds,  without  re- 
ceiving any  return.  This  money  was, 
of  course,  advanced  by  others,  by  those 
who  had  confidence  in  his  integrity,  as 
well  as  his  talents  ; — his  rivals  (as  usual) 
reproached  him  in  after  life  Avith  having 
made  his  fortune  by  means  of  borrowed 
capital,  and  employed  against  him  all 
those  invidious  reflections  that  are  aimed 
at  those  whose  success  raises  them  above 
the  dead  level  of  medioci'ity. 

Mr.  Arkwright  now  entered  into  part- 
nership with  Mr.  Smalley  of  Preston, 
(his  native  place ;)  but,  as  occurred  to 
the  unfortunate  Hargreave,  the  spinners 
rose  to  put  down  their  machinery — their 
establishment  was  ruined,  and  they  were 
both  forced  to  remove  to  Nottingham. 
At  this  place  he  persuaded  two  bankers 
of  the  name  of  Wright,  to  advance  him 
considerable  sums  for  the  purpose  of 
bringing  his  machinery  to  perfection. 
But  when  they  found  the  advances  be- 
coming heavier  than  they  had  antici- 
pated, and  the  success  doubtful,  they 
advised  him  to  get  Mr.  Need,  an  emi- 
nent stocking  manufacturer,  to  take 
their  interest  in  his  establishment  otF  their 
hands.  When  Mr.  Need  was  applied 
to,  he  referred  Arkwright  to  his  part- 
ner, Mr.  Shute,  and  said  he  would  be 
guided  by  his  opinion  of  the  utility  of 
the  improvement.  Shute  was  a  man 
of  great  mechanical  skill :  he  saw  at  a 
glance  the  advantages  of  the  proposed 
plan,  and  the  facility  with  which  any  of 
its  remaining  defects  might  be  obviated. 
The  advances  of  the  Messrs.  Wrights 
were  repaid  to  them,  and  Messrs.  Shute 
awd  Need  entei'ed  into  partnership  yf'iih 
Mr.  Arkwright,  for  the  purpose  of 
spinning  cotton  with  rollers.  He  took  out 
a  jiatent  for  his  spinning  frame  in  1769, 
and  erected  a  miU  at  Nottingham  to  be 
set  in  motion  by  horses.  In  1771,  at 
Cromford,  iu  Derbyshire,  he  erected 
another  mill  to  be  moved  by  water. 

The  spinning  frame    has  justly    been 
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held  to  be  a  wonderful  invention.  It 
has  nothing  in  common  with  the  spin- 
ning wheel,  except  that  it  performs  the 
same  process.  The  machinery  for  draw- 
ing and  spinning  the  cotton  was  his 
grandest  conception — all  his  subsequent 
inventions,  though  of  great  importance, 
did  not  require  the  same  originality  of 
mind,  as  they  were  rather  improvements 
and  combinations  of  his  former  inven- 
tion than  new  ideas.  It  is  said  that 
Arkwright  obtained  the  first  idea  of  his 
improvements  from  seeing  the  action  of 
the  common  rolling  mill  in  iron- works, 
and  conceived  that  a  system  of  rollers 
might  be  so  adapted  as  to  perform  the 
operations  of  spinning.  It  is  certain 
that  the  first  patent  he  obtained,  was 
for  the  improvement  he  called  the 
water  spinning  frame,  and  that  upon  the 
principles  of  this  machine  all  his  subse- 
quent improvements  were  founded. 

While  Mr.  Arkwright  was  beginning 
to  enjoy  some  of  the  benefits  of  his  in- 
ventions, his  patent  was  contested  in 
1772,  on  the  ground  that  his  impi'ove- 
ments  were  not  original ;  every  effort  of 
malice  and  envy  was  exerted  to  resist 
his  rights ;  but  he  prevailed  over  all  op- 
position, and  from  this  time  henceforth, 
this  patent  was  no  moi'e  disputed.  He 
made  farther  improvements  in  the  ma- 
chinery for  preparing  cotton,  and  brought 
his  whole  spinning  frame  to  its  highest 
state  of  perfection  in  1 775  ;  but  the  pa- 
tent he  took  out  was  again  disputed ; 
and,  after  a  litigation  of  several  years, 
his  rights  were  set  aside,  under  the  pre- 
text that  all  the  mechanical  applications 
combined  with  it  were  not  original — and 
his  patent  was  cancelled  in  the  year 
1785. 

Though  his  patent  was  cancelled,  Mr. 
Arkwright  now  enjoyed  the  full  tide  of 
pi'osperity.  Wealth  flowed  profusely 
into  his  lap  ;  and,  if  his  first  difficulties 
were  many,  his  final  success  was  cheer- 
ing. He  was  for  a  short  time  in  part- 
nership with  David  Dale,  Esq.  of  the 
Lanark  Cotton  Mills.  His  -spinning  ma- 
chines were  spreading  over  the  kingdom, 
and  he  received  an  annual  sum — the  tri- 
bute of  invention  it  might  be  called — for 
each  spindle  employed.  His  success 
raised  him  enemies^  M'hom  his  irritability 
of  temper  did  not  tend  to  conciliate ; 
while  his  competitors  in  the  struggle  for 
wealth  meanly  taunted  him  with  the 
lowness  of  his  original  station,  and 
thereby  showed   that  the^  would  never 


have  emerged  from  obscurity  had  such 
been  their  lot.  It  was  in  allusion  to 
his  original  occupation,  and  to  his  con- 
nection with  Mr.  Dale,  that  he  is  re- 
ported to  have  said  of  his  enemies — that 
"  he  would  put  his  razor  into  the  hands 
of  a  Scotchman  who  would  shave  them 
all."  He  was  particularly  friendly  to 
Scotchmen,  and  gave  them  free  access  to 
his  establishments. 

The  improvements  introduced  by  Watt 
into  the  steam  engine,  now  rendered  it 
of  primary  in)portance  in  giving  motion 
to  machinery,  and  the  benefit  of  Ark- 
wright's  inventions  were  soon  rapidly 
extended  by  its  application  to  cotton 
spinning.  The  first  steam  engine  erected 
by  Boulton  and  Watt,  for  Ai'kwright, 
was  in  the  year  1790,  at  Cromford,  in 
Derbyshire. 

We  have  little  interesting  to  relate 
concerning  the  remaining  incidents  of 
the  life  of  Arkwright.  On  the  22d  De- 
cember, 1786,  he  received  the  honour  of 
Knighthood,  on  presenting  an  address  to 
his  Majesty  from  the  Sheriff  and  Hun- 
dred of  Wicksworth.  He  died  at  his 
seat  at  Cromford,  in  Derbyshire,  on  the 
3d  August,  1792. 

Sir  Richard  Arkwright  was  of  a  hasty 
and  capricious  temper;  and,  though  a 
nmn  of  great  powers  of  mind,  he  could 
never  entirely  shake  off  the  rude  habits 
of  early  life,  nor  adopt  the  sentiments 
which  befitted  the  rank  to  which  his 
talents  had  raised  him.  The  benefit 
which  England  has  derived  from  his  im' 
provements  may  be  conceived,  when  we 
look  back  to  the  rudeness  and  infancy  of 
the  cotton  manufacture  fifty  years  ago  ; 
and,  when  we  find,  that  at  the  present 
moment,  next  to  agriculture,  it  is  the 
most  important  and  most  extensive  occupa- 
tion in  which  the  inhabitants  of  this 
counti'y  are  engaged.  The  value  of  the 
cotton  goods  manufactured  in  Great 
Britain  amounts  to  the  enormous  sum 
of  forty  millions  a-year,  ticenty  millions  of 
which  ai'e  exported.  Nearly  six  mil- 
lions' worth  of  cotton  goods  are  annually 
manufactured  in  this  city  and  neighbour- 
hood. Every  country  in  Eui'ope  has 
participated  in  the  benefit  of  the  spinning 
frame.  In  fact,  the  extension  of  the  cot- 
ton manufacture  that  has  been  accom- 
plished by  Arhwright  and  his  successors, 
is  an  incident  altogether  unprecedented 
in  the  history  of  commerce. 

Y, 

Glasgow,  r/Hi  July,  1821. 
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ABSTRACT   OF   THE    ACT 
JFor  Ascertaining  and  Establishing  Uniformitg  of  Weights  and 

Measures. 

[Cap.  74.  G.  R.  IV.— Passed  17th  June,  1824.] 


For  the  security  of  Commerce,  and  for  the 
good  of  the  community,  &c.  &c.  be  it  there- 
fore enacted,  That  from  and  after  the  first 
day  of  May,  one  thousand  eight  hundred 
and  twenty-five,  the  Straight  line  or  dis- 
tance between  the  centres  of  the  two  points 
in  the  gold  studs  in  the  straight  brass  rod, 
now  in  the  custody  of  the  Clerk  of  the 
House  of  Commons,  whereon  the  words 
and  figures  "  Standard  Yard,  1760,"  are 
engraved,  shall  be,  and  the  same  is  hereby 
declared  to  be,  the  original  and  genuine 
standard  of  that  measure  of  length  or  lineal 
extension  called  a  Yard ;  and  that  the  same 
straight  line  or  distance  between  the  centres 
of  the  said  two  points  in  the  said  gold  studs 
in  the  said  brass  rod,  the  brass  being  at  the 
temperature  of  sixty-two  degrees  by  Fah- 
renheit's thermometer,  shall  be,  and  is  here- 
by denominated,  the  "  Imperial  Standard 
Yard,"  and  shall  be,  and  is  hereby  declared 
to  be,  the  unit  or  only  standard  measure  of 
extension,  wherefrora  or  whereby  all  other 
measures  of  extension  whatsoever,  whether 
the  same  be  lineal,  superficial,  or  solid,  shall 
be  derived,  computed,  and  ascertained ;  and 
that  all  measures  of  length  shall  be  taken 
in  parts  or  multiples,  or  certain  proportions 
of  the  said  standard  yard ;  and  that  one- 
third  part  of  the  said  standard  yard  shall 
be  a  foot,  and  the  twelfth  part  of  such  foot 
shall  be  an  inch ;  and  that  the  pole  or 
perch  in  length  shall  contain  five  such  yards 
and  a  half,  the  furlong  two  hundred  and 
twenty  such  yards,  and  the  mile  one  thou- 
sand seven  hundred  and  sixty  such  yards. 

II.  That  all  superficial  measure  shall  be 
computed  and  ascertained  by  the  said  stan- 
dard yard,  or  by  certain  parts,  multiples, 
or  proportions  thereof;  and  that  the  rood 
of  land  shall  contain  one  thousand  two 
hundred  and  ten  square  yards,  according  to 
the  said  standard  yard ;  and  that  the  acre 
of  land  shall  contain  four  thousand  eight 
hundred  and  forty  such  square  yards,  being 
one  hundred  and  sixty  square  perches,  poles, 
or  roods. 

III.  And  whereas  it  is  expedient  that  the 
said  standard  yard,  if  lost,  destroyed,  defaced, 
or  otherwise  injured,  should  be  restored  of  the 
same  length,  by  reference  to  some  invariable 
natural  standard  :  And  whereas  it  has  been 
ascertained  by  the  Commissioners  appointed 
by  His  Majesty  to  inquire  into  the  subject 
of  Weights  and  Measures,  that  the  said  yard 


hereby  declared  to  be  the  imperial  standard 
yard,  when  compared  with  a  pendulum  vi- 
brating seconds  of  mean  time  in  the  latitude 
of  London,  in  a  vacuum  at  the  level  of  the 
sea,  is  in  the  proportion  of  thirty-six  inches 
to  thirty-nine  inches,  and  one  thousand 
three  hundred  and  ninety-three  ten-thou- 
sandth parts  of  an  inch ;  be  it  therefore  enac- 
ted and  declared,  That  if  at  any  time  here- 
after the  said  imperial  standard  yard  shall 
be  lost,  or  shall  be  in  any  manner  destroyed, 
defaced,  or  otherwise  injured,  it  shall  and 
may  be  restored  by  making,  under  the  di- 
rection of  the  Lord  High  Treasurer,  or 
the  Commissioners  of  His  Majesty's  Trea- 
suiy  of  the  United  Kingdom  of  Great  Bri- 
tain and  Ireland,  or  any  three  of  them,  for 
the  time  being,  a  new  standard  yard,  bear- 
ing the  same  proportion  to  such  pendulum 
as  aforesaid,  as  the  said  imperial  standard 
yard  bears  to  such  pendulum. 

IV.  And  be  it  farther  enacted,  That 
from  and  after  the  first  day  of  May,  one 
thousand  eight  hundred  and  twenty-five, 
the  standard  brass  weight  of  one  pound  troy 
weight,  made  in  the  year  one  thousand 
seven  hundred  and  fifty-eight,  now  in  the 
custody  of  the  Clerk  of  the  House  of  Com- 
mons, shall  be,  and  the  same  is  hereby  de- 
clared to  be,  the  original  and  genuine  stan- 
dard measure  of  weight,  and  that  such  brass 
weight  shall  be,  and  is  hereby  denominated, 
the  Imperial  Standard  Troy  Pound,  and 
shall  be,  and  the  same  is  hereby  declared  to 
be,  the  Unit  or  only  Standard  Measure  of 
Weight,  from  which  all  other  weights  shall 
be  derived,  computed,  and  ascertained ;  and 
that  one-twelfth  part  of  the  said  troy  pound 
shall  be  an  ounce ;  and  that  one-twentieth 
part  of  such  ounce  shall  be  a  pennyweight ; 
and  that  one-twenty-fourth  part  of  such 
pennyweight  shall  be  a  grain  ;  so  that  five 
thousand  seven  hundred  and  sixty  such 
grains  shall  be  a  Troy  pound,  and  that  seven 
thousand  such  grains  shall  be,  and  they  are 
hereby  declared  to  be,  a  pound  Avoirdu- 
pois, and  that  one-sixteenth  part  of  the  said 
pound  Avoirdupois  shall  be  an  ounce  Avoir- 
dupois, and  that  one-sixteenth  part  of  such 
ounce  shall  be  a  dram. 

V.  And  whereas  it  is  expedient,  that 
the  said  Standard  Troy  Pound,  if  lost,  de- 
stroyed, defaced,  or  otherwise  injured,  should 
be  restored  of  the  same  weight,  by  reference 
to  some  invariable  natural  standard  :    And 
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whereas  it  has  been  ascertained,  by  the  Com- 
missioners appointed  by  His  Majesty  to 
inquire  into  the  subjects  of  Weights  and 
Measures,  that  a  cubic  inch  of  distilled 
water,  weighed  in  air  by  brass  weights,  at 
the  temperature  of  sixty-two  degrees  of 
Fahrenheit's  thermometer,  the  barometer 
being  at  thirty  inches,  is  equal  to  two  hun- 
dred and  fifty-two  grains  and  four  hundred 
and  fifty-eight  thousandth  parts  of  a  grain, 
of  which,  as  aforesaid,  the  Imperial  Stan- 
dard Troy  Pound  contains  five  thousand 
seven  hundred  and  sixty ;  be  it  therefore 
enacted.  That  if  at  any  time  hereafter  the 
said  Imperial  Standard  Troy  Pound  shall 
be  lost,  or  shall  be  in  any  manner  destroyed, 
defaced,  or  otherwise  injured,  it  shall  and 
may  be  restored  by  making,  under  the  di- 
rections of  the  Lord  High  Treasurer,  or 
the  Conamissioners  of  His  Majesty's  Trea- 
sury of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  or  any  three  of  them 
for  the  time  being,  a  new  Standard  Troy 
Pound,  bearing  the  same  proportion  to  the 
weight  of  a  cubic  inch  of  distilled  water,  aa 
the  said  Standard  Pound  hereby  established 
bears  to  such  cubic  inch  of  water. 

VI.  And  be  it  farther  enacted.  That 
from  and  after  the  first  day  of  May,  one 
thousand  eight  hundred  and  twenty-five, 
the  Standard  Measure  of  Capacity,  as  well 
for  liquids  as  for  dry  goods  not  measured 
by  heaped  measure,  shall  be  the  Gallon, 
containing  Ten  pounds  Avoirdupois  weight 
of  distilled  water  weighed  in  air,  at  the 
temperature  of  sixty-two  degrees  of  Fahren- 
heit's thermometer,  the  barometer  being  at 
thirty  inches ;  and  that  a  measure  shall  be 
forthwith  made  of  brass,  of  such  contents 
as  aforesaid,  under  the  directions  of  the 
Lord  High  Treasurer,  or  the  Commission- 
ers of  His  Majesty's  Treasury  of  the  Unit- 
ed Kingdom,  or  any  three  or  more  of  them 
for  the  time  being ;  and  such  Brass  Mea- 
sure shall  be,  and  is  hereby  declared  to  be, 
the  Imperial  Standard  Gallon,  and  shall  be, 
and  is  hereby  declared  to  be,  the  Unit  and 
only  Standard  Measure  of  Capacity,  from 
which  all  other  measures  of  capacity  to  be 
used,  as  well  for  wine,  beer,  ale,  spirits, 
and  all  sorts  of  liquids,  as  for  dry  goods 
not  measured  by  heap  measure,  shall  be  de- 
rived, computed,  and  ascertained  ;  and  that 
all  measures  shall  be  taken  in  parts  or  mul- 
tiples, or  certain  proportions  of  the  said 
Imperial  Standard  Gallon ;  and  that  the 
quart  shall  be  the  fourth  part  of  such  Stan- 
dard Gallon,  and  the  pint  shall  be  one- 
eighth  of  such  Standard  Gallon,  and  that 
two  such  gallons  shall  be  a  peck,  and  eight 
such  gallons  shall  be  a  bushel,   and  eight 


such  bushels  a  quarter  of  corn  or  other  dry 
goods,  not  measured  by  heaped  measure. 

VII.  And  be  it  further  enacted.  That 
the  Standard  Measure  of  Capacity  for  coals, 
culm,  lime,  fish,  potatoes,  or  fruit,  and  all 
other  goods  and  things  commonly  sold  by 
heaped  measure,  shall  be  the  aforesaid  Bush- 
el, containing  eighty  pounds  Avoirdupois 
of  water  as  aforesaid,  the  same  being  made 
round  with  a  plain  and  even  bottom,  and 
being  nineteen  inches  and  a  half  from  out- 
side to  outside  of  such  Standard  Measure 
as  aforesaid. 

VIII.  And  be  it  further  enacted.  That 
in  making  use  of  such  Bushel,  all  coals  and 
other  goods  and  things  commonly  sold  by 
heaped  measure,  shall  be  duly  heaped  up  in 
such  Bushel,  in  the  form  of  a  cone,  such 
cone  to  be  of  the  height  of  at  least  six 
inches,  and  the  outside  of  the  Bushel  to  be 
the  extremity  of  the  base  of  such  con*;  and 
that  three  bushels  shall  be  a  sack,  and  that 
twelve  such  sacks  shall  be  a  chaldron. 

[In  the  following  articles,  the  title  is,  in 
general,  all  that  we  have  given.] 

I X.  Measure  of  weight,  or  heaped  mea- 
sure, to  be  used  for  coals,  culm,  lime,  fishj 
potatoes,  and  fruit.  For  other  articles, 
weight  or  stricken  measure. 

X.  Not  to  authorize  selling  by  measure 
of  articles  required  to  be  sold  by  weight  in 
Ireland. 

XI.  Copies  and  models  of  the  Stand* 
ard  of  Length,  Weight,  and  Measure,  to  be 
made  and  verified  under  direction  of  the 
Treasury,  within  three  months  after  the 
passing  of  this  act. 

XII.  Models  and  copies  to  be  provided 
for  counties,  ridings,  or  divisions,  shires  or 
stewartries,  cities,  towns,  or  places,  cities 
or  royal  burghs,  by  Justices  or  Magistrates. 

XIII.  Expenses  of  procuring  the  same, 
to  be  paid  in  England  out  of  the  rates,  in 
Scotland  by  assessment,  and  in  Ireland  by 
presentments  to  be  made  by  Grand  Juries. 

XIV.  And  be  it  enacted.  That  in  all 
cases  of  dispute  respecting  the  correctness 
of  any  measure  of  capacity,  arising  in  a 
place  where  recourse  cannot  be  conveniently 
had  to  any  of  the  aforesaid  verified  copies 
or  models  of  the  standard  measures  of  ca- 
pacity, or  parts  or  multiples  of  the  same, 
it  shall  and  may  be  lawful  to  and  for  any 
Justice  of  the  Peace  or  Magistrate  having 
jurisdiction  in  such  place,  to  ascertain  the 
content  of  such  measure  of  capacity  by 
direct  reference  to  the  weight  of  pure  or 
rain  water  which  such  measure  is  capable 
of  containing,  &c. 

XV.  After  1st  Mayi  1826,  all  con- 
tracts for  sale,   &c.  by  weight  or  measure 
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filiall  relate  to  the  standard,  unless  the  con- 
trary is  specified* 

XVI.  Existing  weights  and  measures 
may  be  used,  (till  worn  out,)  being  marked 
so  as  to  show  the  proportion  they  have  to 
the  standard  measures  and  weights. 

XVII.  For  ascertaining  contracts  or 
tents  payable  in  grain  or  malt,  &c.  in  Eng- 
land and  Ireland,  an  inquisition  shall  be 
taken  before  the  Justices  assembled  at  a 
general  or  quarter  sessions. 

XVIII.  For  ascertaining  rents,  stip- 
ends, feu  duties,  rents,  tolls,  customs,  casu- 
alties, &c.  payable  in  grain  or  malt,  &c.  in 
Scotland,  the  Sheriff  shall  summon  and 
impannel  a  Jury  of  the  same  number,  and 
with  the  same  qualifications,  which  are  re- 
quired in  the  Jury  who  strike  the  fiar  prices 
of  grain. 

XIX.  Tables  of  equalization  to  be  made, 
showing  the  proportions  between  the  Weights 
and  Measures  heretofore  in  use,  and  the 
Weights  and  Measures  hereby  established. 

XX.  Tables  to  be  constructed  for  the 
collection  of  the  customs  and  excise,  &c. 

XXI.  Regulations  and  penalties  of  Bri- 
tish Acts,  viz. — 29  Geo.  2d,  c.  25  ;  31 
Geo.  2d,  c.  17;  35  Geo.  3d,  c.  102;  55 
Geo.  3d,  c.  43;  shall  be  applied  to  this 
Act. 

XXII.  Regiilations  and  penalties  of  the 
following  Acts,  viz. — 4  Ann.  (L);  11 
Geo.  2d,  (I.);  25  Geo.  2d,  (I.);  27 
Geo.  3d,  (I.);  28  Geo.  3d,  (I.);  shall 
be  applied  to  this  Act. 

XXIII.  So  much  of  former  Statutes, 
Ordinances,  or  Acts,  as  relate  to  estab- 
lishing weights  or  measures,  repealed,  viz. 
Statutes  of  uncertain  date ;  1 4-  Ed.  3d,  c. 
12;  14  Ed.  3d,  c.  21 ;  18  Ed.  3d,  st.  2, 
c  4;  25  Ed.  Sd,  st.  5,  c.  9,  10;  27  Ed. 
8d,  St.  2,  c.  10;  31  Ed.  3d,  st.  1,  cc.  2, 
5 ;  34  Ed.   3d,  c.  5 ;  4  Rich.    2d,  c.  1 ; 


13  Rich.  2d,  St.  1,  e.  9 ;  15  Rich.  2d,  c, 
4;  16  Rich.  2d,  e.  3;  1  Hen.  5th,  c. 
10;  2  Hen.  6th,  c.  11;  8  Hen.  6th,  c. 
6;  9  Hen.  6th,  c.  6;  Id.  c.  8;  11  Hen. 
6th,  c.  8  ;  18  Hen.  6th,  c.  17;  22  Ed.;4, 
c.  2;  1  Rich.  3d,  c.  13;  7  Hen.  7th,  c, 
4;  Id.  c.  8  ;  11  Hen.  7th,  c.  4;  12  Hen. 
7th,  c.  5  ;  23  Hen.  8th,  c.  4;  24  Hen. 
8th,  c.  6;  12  Eliz.  (I.)  ;  13  Eliz.  c.  11, 
in  part ;  23  Eliz.  c.  8,  in  part ;  43  Eliz. 
c.  14;  16  Chas.  1st,  c.  19;  12  Chas.  2d, 
c.  23,  in  part ;  22  Chas.  2d,  c.  8 ;  22,  23 
Chas.  2d,  c.  12 ;  1  Wm.  and  Mary,  st. 
1,  c.  24,  in  part ;  5,  6  Wm.  and  Mary, 
c.  7,  in  part ;  7  Wm.  3d,  (I.)  ;  7,  8  Wm. 
and  Mary,  c.  31,  in  part;  9,  10  Wm.  3d, 
c.  6;  10,  11  Wm.  3d,  c.  21,  in  part;  10, 
11  Wm.  Sd,  c.  22,  in  part ;  11,  12  Wm. 
8d,  c.  15;  1  Ann.  st.  1,  c.  15,  in  part ; 
Id.  c.  21,  in  part;  2  Ann.  (I.);  5,  6 
Ann.  e.  27,  in  part;  9  Ann.  c  6,  in  part; 
9  Ann.  c.  15;  10  Ann.  c.  6 ;  1  Geo.  2d, 
(1.)  in  part  ;  8  Geo.  2d,  c.  12,  in  part; 
9  Geo.  2d,  (I.)  ;  24  Geo.  2d,  c  31,  in 
part;  26  Geo.  3d,  (I.);  38  Geo.  3d,  c 
89 ;  43  Geo.  3d,  c.  69. 

XXIV.  Act  not  to  extend  to  repeal  31 
Geo.  2d,  c.  17,  which  empowers  the  Dean 
and  High  Steward  of  Westminster,  &c.  to 
appoint  a  proper  ofiicer  to  size  and  seal 
weights  and  measures. 

XXV.  Tuns,  pipes,  or  other  vessels  of 
wine,  oil,  honey,  and  other  gaugeable  liquors 
imported  into  London,  shall  be  liable  to  be 
guaged  as  heretofore  by  the  Lord  Mayor 
or  his  Deputies ;  but  the  contents  shall  be 
ascertained  by  the  standard  measure  directed 
by  this  Act. 

XXVI.  Act  not  to  affect  the  privileges 
of  the  City  of  London  as  to  the  office  of 
guager  of  wines,  &c. 

[Some  observations  on  this  important 
Act  will  be  given  in  our  next.] 


ABSTRACT  OF  THE  THIRD  REPORT 


Directors  of  the  Edinburgh  School  of  Arts,  for  the  Instruction 
of  Mechanics^  \st  June,  1824. 


We  feel  gi'eat  pleasure  in  present- 
ing to  our  readers  the  following  ab- 
stract, which  we  have  given  very 
fully,  as  we  are  convinced  that  it 
must  not  only  be  interesting  but 
useful.  The  laudable  exertions 
that  are  made  in  this  institution,  to 
impart  to  Mechanics  a  knowledge 


of  the  Mathematical  Sciences,  pai'- 
ticularly  deserve  commendation,  as 
it  is  only  from  an  accurate  know- 
ledge of  first  principles,  that  any 
great  or  lasting  improvements  can 
be  expected  to  be  made  in  the 
Arts.  Too  little  attention  to  this 
branch  of  knowledge,  has  perhaps 
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rendered  the  valuable  lectures  that 
are  annually  delivered  in  the  Glas- 
gow Institutions,  less  interesting 
and  useful  than  they  might  other- 
wise have  been.  We  trust,  how- 
ever, that,  with  the  excellent  ex- 
ample of  their  Edinburgh  brethren 
before  their  eyes,  they  will  not  be 
slow  in  making  similar  advances  in 
the  most  useful  of  the  sciences. 

In  presenting  to  the  Subscribers,  the 
Report  of  the  proceedings  of  the  School 
of  Arts,  during  the  third  year  of  its  pro- 
gress, we  have  great  satisfaction  in  being 
able  to  announce  its  continued  success, 
both  as  regards  the  value  attached  to  it 
by  the  opei'ative  Mechanics  of  Edin- 
burgh, and  the  increased  conviction  on 
the  part  of  the  public,  that  its  design  is 
calculated  to  add  to  the  prosperity,  the 
respectability,  and  consequently  to  the 
happiness,  of  a  great  and  important  por- 
tion  of  the  community. 

Since  the  last  Annual  General  Meet- 
ing,  several  Institutions  of  a  similar  na- 
ture have  been  formed  in  diflferent  towns, 
both  in  England  and  in  Scotland  ;  and 
we  flatter  ourselves  with  the  belief,  that 
the  good  which  our  School  of  Arts  has 
done,  has  not  been  confined  to  Edinburgh 
alone,  but  that  its  example  has  had  some 
degree  of  influence  in  directing  the  pub- 
lic attention  to  a  most  valuable  accession 
to  those  public  seminaries,  which,  by  re- 
ducing the  expense  of  education,  are  cal- 
culated to  bring  forth  genius  from  every 
rank  of  the  people ;  and  which  add  so 
much  to  the  glory  and  power  of  this  fa- 
voured land.  These  different  establish- 
ments have  adopted  various  plans  ;  and 
as  we  are  anxious  to  improve,  as  much 
as  possible,  the  institution  committed  to 
our  charge,  we  have  been  led  to  consider 
these  different  plans,  as  far  as  they  have 
come  to  our  knowledge.  The  result  of 
that  examination  has  been,  that  with  the 
most  earnest  wish  to  avoid  any  undue 
bias  in  our  own  favour,  we  do  not  think 
it  necessary  to  recommend  to  the  Gen- 
eral Meeting  any  alteration  in  the  con- 
stitution of  our  establishment. 

The  School  of  Arts  was  founded  for 
the  purpose  of  giving  instruction  to 
operative  Mechanics,  in  such  branches  of 
physical  science  as  are  of  practical  appli- 
cation in  their  several  trades  ;  to  give 
them  an  opportunity  of  obtaining  that 
systematic  education  in  the  principles  of 
their  business,    without   which,  in   the 


higher  professions,  no  man  can  rise  to 
eminence,  or  obtain  a  higher  I'eputation 
than  the  notoriety  of  an  empiric.  If  such 
is  the  object  in  view,  the  first  step  to  be 
taken  is,  to  ascertain  what  is  the  amount 
of  time  which  the  persons  to  be  instruct- 
ed can  devote  to  this  improvement  of 
their  education.  This  can  only  be  done 
by  examining,  in  detail,  the  occupation 
of  a  workman's  day  ;  for  this  self-educa- 
tion will  not  begin  until  he  is  arrived  at 
an  age  when  he  is  already  engaged  in  his 
business. 

He  must  be  in  his  work-shop  from  six 
in  the  morning  to  seven  o'clock  in  the 
evening,  on  an  average,  Avith  the  excep- 
tion of  the  time  for  his  meals.  As  he 
must  go  home  to  take  some  refreshment 
after  work,  and,  judging  from  our  ex- 
perience, will  generally  be  inclined  to 
put  off  his  working  dress,  he  cannot  con- 
veniently reach  the  lecture-room  sooner 
than  half-past  eight  o'clock ;  and  the 
time  of  assembling  must  be  suited  to 
those  who  come  from  a  distance.  No 
Lecture  can  be  less  than  an  hour  long,  so 
that  it  will  be  nearly  ten  o'clock  before 
he  can  reach  home ;  and  he  will  then  be 
fully  prepared  for  rest.  Thus  it  is  evi- 
dent, that  supposing  a  workman  to  de- 
vote the  whole  of  his  leisure  time  to  this 
object,  an  hour  and  a  half  in  the  day  is 
the  utmost  he  has  at  his  disposal.  Hav- 
ing ascertained  the  time  the  workman 
can  give,  the  next  point  is  to  inquire  how 
it  can  be  most  profitably  employed. 

There  are  no  branches  of  science  which 
can  be  of  such  general  application  in  the 
Mechanical  Arts,  as  the  principles  of 
Mechanical  Philosophy  and  Chemistry  ; 
and  we  ai'e  fully  persuaded,  from  the  ex- 
perience of  the  three  last  years,  that  to 
convey  any  solid  instruction  in  these 
branches,  such  as  the  workman  may  turn 
to  practical  account,  requires  all  the  time 
he  has  to  bestow.  It  would  be  very  easy 
to  introduce  many  parts  of  science  which 
would  attract  by  striking  phenomena, 
and,  by  contributing  to  their  amusement, 
would  draw  together  a  very  crowded 
audience ;  but  this  could  not  be  done 
without  sacrificing  objects  of  far  higher 
value.  We  have  found  that,  to  teach  the 
elements  of  Chemistry,  and  show  their 
application  in  different  Arts,  requires,  at 
the  least,  thirty  Lectures ;  and  as  not 
more  than  one  day  in  the  week  can  be 
allotted  to  that  subject,  these  constitute  a 
course  of  Lectures  of  seven  months  dura- 
tion. The  same  number  of  Lectures 
have  been  found   scarcely  sufficient  for  a 
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very  limited  course  of  instruction  in  the 
principles  of  Mechanical  Philosophy,  as 
connected  with  the  Arts,  and  more  than 
one  day  of  the  week  could  not  be  devot- 
ed to  this  bi'anch.  For,  to  derive  any 
benefit  from  such  Lectures,  or  to  be  able 
to  understand  the  practical  books  on  the 
various  subjects  of  Mechanics,  a  know- 
ledge of  the  higher  branches  of  Arith- 
metic, and  of  the  elements  of  Algebra 
and  Geometry,  is  indispensable.  The 
Mathematical  Lectures  have  consequent- 
ly occupied  a  great  portion  of  our  time ; 
two  daj'^s  a-week  for  the  students  of  the 
first  year,  and  one  day  for  those  who 
were  in  some  degree  advanced,  by  the 
instruction  of  the  preceding  j'ear.  More- 
over, as  Lectures  can  be  attended  with 
comparatively  little  advantage,  unless  the 
subject  is  studied  in  books,  the  student 
must  set  aside  a  portion  of  his  time  for 
reading  at  home.  It  is  therefore  quite 
evident  that,  to  teach  the  elemeats  of 
Chemistry  and  Mechanical  Philosophy, 
every  hour  of  the  week  which  we  have 
at  our  disposal  is  occupied.  It  may  be 
said,  that  those  who  have  already  acquir- 
ed a  knowledge  of  the  principles  of  Che- 
mistry and  Mechanical  Philosophy,  may 
enter  upon  other  subjects  of  science :  they 
certainly  may  ;  but  if  they  do  so,  another 
institution  must  be  created ;  for,  were 
there  no  other  obstacles,  want  of  time 
alone  renders  the  two  objects  manifestly 
incompatible.  If  solid  instruction  is  the 
object  of  institutions  of  this  nature,  the 
attention  of  the  student  must  not  be  dis- 
tracted by  too  great  variety — in  the  one 
case  they  must  produce  incalculable  bene- 
fit ;  in  the  other,  the  good  they  do  will 
not  be  unmixed  with  evil;  for  a  smatter- 
ing of  science  too  generally  engenders 
conceit,  and  confirms  ignorance. 

We  are  of  opinion  that  the  same  rule 
applies  in  the  selection  of  the  books  for 
the  Libraries  of  these  institutions ;  and 
we  have  adhered  strictly  to  the  exclusion 
of  all  works  that  do  not  relate  to  science 
and  art,  having  declined  several  dona- 
tions of  books,  because  they  were  not 
connected  with  the  purpose  for  which 
the  School  of  Arts  was  founded. 

Within  the  last  few  days,  a  circum- 
stance has  come  to  our  knowledge,  which 


it  is  very  gratifying  to  us  to  be  enabled 
to  state  to  the  Subscribers.  We  were 
informed  that  one  of  our  pupils  had  ob- 
tained a  very  advantageous  situation  in 
the  establishment  of  Messrs.  Girdwood 
and  Company  of  Glasgow,  one  of  the 
most  extensive  manufactories  of  Steam- 
Engines  and  other  Machinery  in  the 
kingdom,  and  that  he  was  mainly  indebt- 
ed for  that  appointment  to  his  acquire- 
ments in  the  School  of  Arts.  As  so  im- 
portant an  evidence  of  the  practical  utili- 
ty of  the  institution  might  be  of  great 
use  in  stimulating  the  Mechanics  of 
Edinburgh  to  avail  themselves  of  the 
improved  education  now  within  their 
reach,  we  applied  to  Mr.  Girdwood  to 
know  whether  our  information  was  cor- 
rect, and  that  gentleman  i*eturned  for 
answer,  that  "  John  Cameron,  in  apply- 
ing to  Claud  Girdwood  and  Company 
for  the  situation  of  Junior  Clerk,  which 
they  had  to  fill  up,  was  selected  fi'om 
amongst  30  to  40  applicants,  as  being 
better  recommended  generally,  and  in 
particular,  for  his  scientific  attainments.^* 
This  young  man,  a  joiner  by  trade,  was 
one  of  the  most  regular  and  diligent  stu- 
dents during  the  last  two  years,  and  was 
one  of  the  most  distinguished  in  the  Ma- 
thematical Class. 

The  course  of  Lectures  on  Chemistry 
delivered  last  session  by  Dr.  Fyfe,  was 
very  similar  to  that  of  the  two  preceding 
years,  a  syllabus  of  which  is  annexed  to 
the  First  Report  of  the  Directors.  The 
chief  new  matter  which  he  introduced 
was  on  the  subject  of  Gas  Light,  when 
he  entered  into  considerable  detail  on  the 
properties  of  Coal  and  Oil  Gas.  If  time 
will  permit,  the  Directors  propose  to  in- 
troduce next  yeai*,  in  addition  to  the  re- 
gular course  on  the  Elements  of  Chemis- 
try, some  extra  Lectures  on  the  Chemi- 
cal Arts,  so  as  to  enable  the  Lecturer  to 
enter  with  more  minuteness  into  the  pro- 
cesses, than  is  practicable  in  the  general 
course.  The  arts  that  will  probably  be: 
treated  of  in  this  manner  during  the  next 
session  will  be  Dyeing,  Tanning,  Bleach- 
ing, Brewing  and  Distillation,  the  C»n-- 
struction  of  Fire- Places  and  Furnaces, 
with  the  management  and  economy  of 
Fuel. — {^To  he  continued.) 


MISCELLANIES. 
Description  of  Vetties  Giel. 

(Concluded  from  page  461.) 
Above  Vettie  farm,  the  goodman  told  me, 
it  was  more  narrow,  more  difficult,  and 


more  frightful,  than  the  part  of  it  which « 
I  had  seen.  He  and  his  people  had 
often  to  go  up  that  way  for  small  timber, 
and  other  things  necessary  on  the  farm. 
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On  the  sides  of  it,  too,  were  the  finest 
valley  and  mountain  pastures,  of  the 
greatest  value  to  their  rearing  of  cattle. 
Their  corn  was  sometimes  destroyed  in 
harvest  by  frost.  For  more  than  half 
the  year,  the  two  families  living  on  this 
farm,  the  farmer  himself,  and  his  house- 
man, are  cut  off  from  all  other  human 
intercourse.  In  winter,  the  ordinary 
path  is  impassible  from  snow  and  ice, 
and  especially  from  those  frequent  co- 
lumns which  leave  traces  of  themselves 
a  long  way  on  in  the  summer,  because 
the  sun's  rays,  resting  but  a  short  time 
over  this  long,  monstrous  gulf,  it  is 
seldom  before  the  month  of  July  that 
this  ice  is  all  away.  For  a  short  time 
in  winter,  when  the  river  Utledal  is 
frozen,  there  may  be  a  passage  along  the 
bottom  of  the  Giel,  but  not  without 
danger  from  the  avalanches,  which,  with 
tremendous  violence,  tumble  down  into 
the  deep ;  the  very  air  of  which  over- 
throws every  thing.  In  the  end  of 
harvest  and  the  spring,  all  approach  to 
and  from  Vettie  is  barred  ;  in  the  end  of 
harvest  particularly,  from  the  falling  of 
earth  and  stones,  which  are  then  loos- 
ened by  the  frequent  rains. 

At  a  little  distance  behind  the  dwell- 
ing-house of  Vettie,  in  the  back-ground 
of  the  dale,  there  rises  up  a  large  moun- 
tain precipice,  over  which,  where  a  new 
Giel  begins,  there  rushes  the  highest 
waterfall  I  had  yet  seen,  called  Marke- 
foss.  High  falls,  indeed,  are  here  so 
common,  that  they  at  least  excite  less 
attention,  especially  where  the  mass  of 
water  is  not  very  considerable  ;  but  what 
seemed  to  me  exceedingly  singular  in  this 
one,  was,  that  the  fall  is  so  perfectly  per- 
pendiculai',  that  not  one  drop  of  its 
water  touches  the  whole  side  of  the 
mountain.  From  the  gap  through  which 
it  issues,  the  mountain  bends  inward 
like  the  side  of  an  arch,  in  such  a  man- 
ner, that  if  the  place  were  accessible  ,one 
might  make  a  passage  between  the 
mountain  and  the  fall.  As  the  mass  of 
water  here  meets  with  no  resistance,  it 
makes  no  alarming  noise  ;  I  only  heard 
its  distant  sound  in  the  bottom  of  the 
Giel,  which  it  was  impossible  for  me  to 
see,  as  all  view  and  all  approach  is 
barred  by  high  sharp-pointed  rocks,  and 
a  chaotic  assemblage  of  large  blocks  of 
granite.  Over  this  precipice  lie  the 
pasture-grounds  of  Vettie,  Avhere  are 
some  of  the  finest  sketches  of  wood  to  be 
found  perhaps  in  the  whole  province. 
Here  grow  the  finest  trees  for  masts,  of 


uncommon  height  and  thickness,  unused' 
and  incapable  of  being  used,  because  they 
cannot  be  got  down  through  the  Foss, 
without  being  splintered  into  a  thousand 
pieces.  It  is  difficult  to  get  even  com- 
mon house  timber  this  way,  for  perhaps 
not  one  out  of  ten  pieces  remain  of  suf- 
ficient length.  In  former  times,  this 
wood  was  the  property  of  the  Copper- 
work  Company  of  Aardal,  which  had 
its  best  supply  of  charcoal  from  it.  It 
was  the  more  valuable  to  them,  that  its 
situation  excluded  it  from  every  other 
use.  I  saw  a  man  going  up  the  preci- 
pice which  leads  to  this  wood.  At  the 
distance  at  which  I  stood,  he  seemed 
like  an  insect  creeping  up  a  wall.  By 
frequent  turnings  from  one  hand  to 
another,  it  is  rendered  possible  to  go  up 
a  path,  from  which,  however,  nothing 
is  moi'e  easy  than  to  break  a  neck.  But 
born  and  brought  up  as  the  people  are 
here,  amidst  such  dangers,  they  disre- 
gard or  are  not  sensible  of  them.  The 
boy,  the  youth,  grows  up  amidst  ven- 
turous feats,  and  courage  is  his  life's 
constant  guide.  Of  the  mountain  sum- 
mits here,  I  mention  only  Fleskeuaas- 
tiud,  because  it  is  considered  as  the  high- 
est next  to  the  summits  of  the  Young 
Harlots. 

I  spent  the  night  at  Vettie,  and  was 
next  morning  out  with  the  goodman  to 
have  a  full  view  of  his  little  romantic 
dale,  where  hill  and  valley,  wood  and 
water,  the  lofty  black  mountain-masses, 
over  which  the  majestic  fall  poured  its 
foaming  silver,  were  all  grouped  in  the 
most  picturesque  manner,  in  a  landscape 
in  which  the  strongest  features  of  Na- 
ture were  wonderfully  blended  with  her 
sweetest  smiles.  The  s«vere  and  the 
gay  moderated  one  another  by  being 
mingled  in  one  look.  The  chorus  of 
the  feathered  tribe  only  was  wanting  in 
wood  and  forest.  The  temperature  here 
is  too  severe  for  the  delicate  songsters  of 
the  sky ;  nowhere  does  the  lark  mount 
in  his  airy  flight ;  even  the  thrush  flies 
to  milder  regions.  The  cuckoo  only, 
with  his  monotonous  song,  for  a  short 
time  enlivens  the  silence  of  the  wood. 

I  had  learned  from  the  goodwife  how 
they  carry  their  children  from  this  place 
to  church.  I  was  curious  to  learn  of 
her  husband,  how  they  got  the  dead 
carried  from  it  to  the  church-yard.  It 
is  impossible  that  two  people  could  go 
beside  one  another  in  the  Giel ;  and  I 
could  not  conceive  that  a  coffin  could  be 
placed  on  horse-back.     He  gave  me  the 
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following  account :  The  dead  body, 
^vrapped  in  linen,  is  laid  on  a  plank,  in 
which  are  bored  holes  at  both  ends,  to 
which  are  fastened  handles  of  cord.  To 
this  plank  the  body  is  lashed,  and  is  thus 
carried  by  two  men,  one  before  and 
another  behind,  through  the  Giel,  till 
they  come  to  the  farm-house  of  Selde, 
where  it  is  laid  in  a  coffin,  and  carried 
in  the  common  way  to  the  church-yard. 
If  any  one  die  in  winter,  at  a  time 
when  the  bottom  of  the  Giel  is  not 
passable,  or  in  the  spring  or  harvest, 
they  endeavour  to  preserve  the  body  in  a 
frozen  state,  which  is  seldom  difficult, 
till  it  can  be  carried  off  in  the  manner  I 
have  just  mentioned.  Still  more  singu- 
lar was  the  method  which  the  goodman 
told  me  was  employed  several  years  ago, 
to  convey  a  dead  body  to  the  grave,  from 
a  houseman's  place  in  Vormelien.  This 
place  lies  in  Utledale,  which  borders 
with  the  fields  of  Vettie.  It  has  a  most 
frightful  situation,  deep  in  the  Giel,  by 
the  side  of  the  river ;  and,  like  Vettie, 
has  no  other  road  but  a  small  steep  path, 
on  the  side  of  the  most  dreadful  preci- 
pices. As  the  inhabitants  of  this  place 
has  been  often  changed,  there  had  been 
no  deaths  here.  It  happened,  at  last, 
for  the  first  time,  that  a  young  man  of 
seventeen  years  of  age  died.  It  never 
occurred  to  them  to  think  how  they 
should  get  him  carried  to  the  grave,  and 
a  coffin  is  prepared  for  him  in  the  house. 
The  body  is  laid  in  it  and  carried  out ; 
and  now,  for  the  first  time,  they  per- 
ceive, with  amazement,  that  it  is  impos- 
sible in  this  way  to  get  on  with  it.  "What 
is  to  be  done?  Good  counsel  is  here 
precious.  They  leave  the  coffin  as  a 
memento  mori  at  home,  and  set  the  dead 
body  astride  on  a  horse ;  the  legs  are 
tied  under  the  horse's  belly, — a  bag  of 
hay  is  well  fastened  on  the  horse's  shoul- 
ders, to  which  the  body  leans  forward, 
and  is  made  fast ;  and  in  this  manner 
rode  the  dead  man  over  the  mountains, 
to  his  resting  place  in  Forthuus  Church 
in  Lyster, — a  fearful  horseman. 

After  a  long  and  fatiguing  weary 
walk,  I  returned  with  the  goodman  to 
his  house.  A  rich  soup,  made  from  ex- 
cellent wedder  mutton,  killed  the  night 
before,  smoked  from  the  white  clad 
table.  And  what  is  not  excellent  when 
it  is  presented  to  you  by  hospitable 
hands  !  So  long  as  nature  and  generous 
simplicity  is  preferred  to  art  and  cere- 
mony, so  long  will  such  a  patriarchal 
xueal,  to  which  you  are  invited  with  a 


welcome  from  the  heart,  and  which  is 
gratefully  received,  be  preferred  to  os- 
tentation and  extravagance.  They  wish- 
ed me  much  to  remain  another  day  at 
Vettie;  but  as  I  had  fixed  to  go  that 
day  to  Aftdal,  and  then  over  the  moun- 
tains to  some  of  the  mines  at  Aardal 
Copper- works,  I  was  obliged  to  bid  fare- 
well to  the  worthy  people,  whose  ex- 
traordinary place  of  residence  I  had  for 
the  first,  and  I  believe  also  for  the  last 
time,  now  seen. 

With  my  former  guides,  and  a  raan> 
servant  from  Vettie,  I  set  out  on  this 
fearful  way  back.  From  the  heavy 
rain,  much  of  the  ice  had  disappeared  ; 
and  I  had  the  dangerous  pleasure  of 
seeing  one  of  these  masses  of  i<^  tumb- 
ling down  in  a  thousand  pieces  into  the 
gulf:  over  two  only  of  the  most  obsti- 
nate were  we  obliged  to  cut  our  road 
over  the  ice.  In  good  time  I  reached 
lelde  ;  and  here,  where  nobody  dreamt  of 
danger,  my  horse  tumbled  with  me  over 
the  side  of  a  little  hill.  Thus  ended  an 
excursion,  the  whole  obj-ect,  and  the 
whole  result  of  which  was  the  view  of 
Vettie's  Giel. — Ed.  Phil.  Jour. 


THE  SCRAP  GATHERER. 

No.  24. — Discovert/  of  Glass. —  The 
art  of  making  glass  is  not  of  very  high 
antiquity,  though  it  appears  to  have 
been  practised  among  the  Phoenicians 
some  centuries  before  the  Christian  era. 
Pliny's  account  of  its  origin  is  very 
probable  : — "  That  the  crew  of  a  mer- 
chant vessel,  which  had  entered  the 
river  Belus  in  Syria,  having  gone  on 
shore,  kindled  a  fire  on  the  sand,  and 
supported  the  vessel,  in  which  they  were 
to  cook  some  provisions,  on  blocks  of 
tiitre,  that  made  part  of  their  cargo. 
The  fire,  which  gradually  dissolved  the 
nitre,  and  mixed  it  with  the  sand,  oc- 
casioned a  transparent  matter  to  flow, 
which  in  fact  was  nothing  less  than 
glass." 

25. — Specif  c  Gravity. —  Hiero,  king 
of  Syracuse,  having  furnished  a  work- 
man with  a  quantity  of  gold  for  making 
a  crown,  suspected  that  he  had  been' 
cheated,  and  that  the  workman  had  used 
a  greater  alloy  of  silver  than  was  neces- 
sary in  the  manufacture  of  it ;  he  there- 
fore applied  to  Archimedes  for  a  detec- 
tion of  the  fraud.  This  celebrated  ma- 
thematician was  led  by  chance  to  a 
method  of  detecting  the  imposture,  and 
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of  determining  precisely  the  quantities 
of  gold  and  silver  of  which  the  crown 
was  composed.  While  he  was  hathing 
in  a  tub  of  cold  water,  he  observed  that, 
as  he  immersed  his  body  in  it,  the  water 
ran  out ;  and  he  immediately  concluded, 
that,  supposing  the  tub  full,  the  water 
which  ran  out  when  his  whole  body 
was  immersed,  was  equal  in  bulk  to  his 
body.  Archimedes  was  so  pleased  with 
tlie  discovery,  as  to  run  about  the  streets 
exclaiming,  "  I  have  found  it !  "  The 
principle  having  thus  suggested  itself 
to  Archimedes,  he  procured  a  ball  of 
gold  and  another  of  silver,  exactly  of 
the  same  weight  as  the  crown — consid- 
ering that  if  the  crown  were  altogether 
either  of  gold  or  silver,  tlie  balls  of  gold 
or  silver  would  be  of  the  same  bulk,  and 
consequently,  when  immersed  in  water, 
would  raise  it  just  as  high  as  the  crown 
would  if  immersed.  And  if,  on  the 
contrary,  the  crown  was  of  gold  and 
silver,  mixed  in  a  certain  proportion, 
this  proportion  would  be  discovered  by 
height  to  which  the  crown  would  raise 
the  water,  higher  than  the  gold  ball,  or 
lower  than  the  silver  ball. 

26.  — Fahrenheit's  Thermometer. — Th  i  s 
great  improver  of  the  thermometer  was 
originally  a  merchant  of  Dantzic,  who, 
having  failed  in  business,  and  being  at- 
tached to  chemical  and  mechanical  pur- 
suits, was  obliged  to  gain  a  livelihood 
by  making  and  selling  these  instruments. 
The  division  of  the  therraometric  scale, 
had  occupied  the  attention  of  several 
learned  and  ingenious  men  ;  but  it  was 
Fahrenheit  who  first  pointed  out  the 
most  accurate  means  of  accomplishing  this 
purpose.  He  observed  how  the  boiling 
point  differed  under  different  degrees  of 
atmospheric  pressure,  and  pointed  out  the 
necessity  of  fixing  it  at  a  mean  barome- 
trical altitude.  He  had  also  noticed, 
that  a  degree  of  cold,  much  more  intense 
than  that  of  ice,  might  be  procured  by 
a  mixture  of  snow  and  salt ;  and  con- 
ceiving this  to  be  extreme  cold,  he  com- 
menced his  scale  from  that  point,  which 
is  32°  below  the  freezing  of  water.  Ac- 
cordingly, Fahrenheit's  scale  commences 
0°,  the  temperature  of  his  freezing  mix- 
ture ;  the  freezing  point  of  water  is 
marked  .32°,  and  the  boiling  point  212°; 
the  space  between  the  freezing  and  boil- 
ing of  water  being  divided  into  180°. 

27. — Power  of  Machinery.  — Mr.  O  wen 
calculates  that  two  hundred  arms,  with 
machines,  now  manufacture  as  much 
cotton  as  twenty  millions  of  arms  were 


able  to  manufacture  without  machines 
forty  years  ago ;  and  that  the  cotton 
now  manufactured  in  the  course  of  one 
year  in  Great  Britain,  would  require, 
without  machines,  sixteen  millions  of 
workmen  with  simple  wheels.  He  cal- 
culates farther,  that  the  quantity  of 
manufactures  of  all  sorts,  at  present  pro- 
duced by  British  workmen  witli  the  aid 
of  machines,  is  so  great,  that  it  would 
require,  without  the  assistance  of  ma- 
chinery, the  labour  of  four  hundred  mil- 
lions of  workmen  ! 

28. — Progress  of  a  Pound  of  Cotton. — 
The  following  history  of  a  pound  weight 
of  manufactured  cotton,  will  show  the 
importance  of  the  trade  to  the  OBuntry 
in  a  very  conspicuous  manner: — The 
wool  came  from  the  East  Indies  to  Lon- 
don ;  from  London  it  went  to  Lanca- 
shire, where  it  was  manufactured  into 
yarn ;  from  Manchester  it  was  sent  to 
Paisley,  where  it  was  woven ;  it  was 
next  sent  to  Ayrshire,  where  it  was 
tamboured ;  afterwards  it  was  conveyed 
to  Dumbarton,  where  it  was  hand- 
sewed,  and  again  returned  to  Paisley, 
when  it  was  sent  to  a  distant  part  of  the 
county  of  Renfrew  to  be  bleached,  and 
was  returned  to  Paisley,  whence  it  was 
sent  to  Glasgow  and  was  finished ;  and 
from  Glasgow  was  sent  by  coach  to 
London.  It  is  difficult  to  ascertain 
precisely  the  time  taken  to  bring  this 
article  to  market ;  but  it  may  be  pretty 
near  the  truth  to  reckon  it  three  years, 
from  the  time  it  was  packed  in  India, 
till  in  cloth  it  arrived  at  the  merchant's 
warehouse  in  London,  whither  it  must 
have  been  conveyed  5,000  miles  by  sea, 
and  920  by  land,  and  contributed  t»  re- 
ward no  less  than  150  people,  whose 
services  were  necessary  in  the  carriage 
and  manufacture  of  this  small  quantity 
of  cotton,  and  by  which  the  value  has 
been  advanced  2,000  per  cent. 

29. —  Changes  of  the  Kaleidoscope. — 
The  following  curious  calculation  has 
been  made  of  the  number  of  changes 
this  wonderful  instrument  will  admit. 
Supposing  the  instrument  to  contain  20 
small  pieces  of  glass,  &c.,  and  that  you 
make  10  changes  in  each  minute,  it  will 
take  the  inconceivable  space  of  462,880, 
899,576  years,  and  .360  days,  to  go 
through  the  immense  variety  of  changes 
it  is  capable  of  producing ;  amounting 
(according  to  our  frail  idea  of  the  nature 
of  things)  to  an  eternity.  Or,  if  you 
take  only  12  small  pieces,  and  make  10 
changes    in  each  minute,    it   will  then 
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take  33,264  days,  or  91  years  and  49 
days,  to  exhaust  its  variations.  How- 
ever exaggerated  this  statement  may  ap- 
pear to  some,  it  is  actually  the  case. 

30. — Diversity  of  Colours. — In  a  very 
amusing  work  of  the  celebrated  Goethe, 
entitled  "  Winklemann  und  seind  Jah- 
rhundert,"  it  is  stated,  that  about  15,000 
varieties  of  colour  are  employed  by  the 
workers  of  Mosaic  in  Rome,  and  that 
there  are  50  shades  of  each  of  these  va- 
rieties, from  the  deepest  to  the  palest, 
thus  affording  750,000  tints,  which  the 
artist  can  distinguish  with  the  greatest 
facility.  It  might  be  imagined,  that 
with  the  command  of  750,000  tints  of 
colour^  the  most  varied  and  beautiful 
painting  might  be  perfectly  imitated; 
yet  this  is  not  the  case,  for  the  Mosaic 
workers  find  a  want  of  tints,  even  amid 
this  astonishing  variety. 


QUERIES. 

Sm, — If  any  of  your  numerous  Cor- 
respondents would  state,  what  is  the 
best  (or  the  most  generally  practised,) 
method  of  pasting  down,  smoothly,  plans 
or  maps  upon  linen  or  cotton,  and  whe- 
ther linen  or  cotton  answers  the  end 
best,  it  would  much  oblige. 
Sir, 

A  Subscriber. 


A  Correspondent  wishes  to  know 
what  is  the  most  cooling,  cheap,  and 
healthful  beverage  to  drink  in  this  hot 
weather  ? 


A  Correspondent  proposes  the  follow- 
ing as  a  mechanical  problem,  "  to  make 
four  wheels  turn  the  same  way." 


REPIiY 

To  the  Misstatements  and  Misrepresentations  which  appeared  in 
the  London  Mechanics'  Magazine,  against  the  Glasgow  Me- 
chanics' Magazine. 

"  Critics,  indeed,  are  valuable  men. 
But  hypercritics  are  as  good  again." 


This  article,  which  one  would  scarcely 
have  expected  to  see  in  a  cetemporary  work, 
devoted  to  science  as  it  pretends  to  be,  is 
written  in  the  form  of  a  Review  of  our 
"  half  year's  Numbers,"  and  commences  in 
the  mock  pathetic  style,  by  saying  that  "  we 
(the  Editors)  have  looked  into  its  (the 
Glasgow  Magazine's)  merits,  with  some- 
thing like  tlie  affection  and  anxiety  of  a 
parent.  We  are  prepared  to  say,  '  all, 
hail!'  to  every  ally  in  the  cause  to  which 
we  were  the  first  to  devote  ourselves,"  &c. 
&c.  Were  we  disposed  to  imitate  this 
fine  display  of  sentiment,  we  might  say  in 
our  turn,  that  we  looked  into  the  pages  of 
the  London  Magazine  with  something  like 
the  feelings  of  a  son,  but  finding  that  its 
merits  did  not  correspond  to  our  ideas  of 
what  a  parent's  should  be,  we  were,  like 
many  good  sons,  compelled  to  blush  for  a 
parent's  faults,  and  to  endeavour  to  avoid 
falling  into  them  by  striking  into  a  new 
path  of  our  own. 

We  have  do  doubt  that  many  of  our 
readers  may  have  frequently  seen  such  a 
fine  pathetic  address  as  this,  prefixed  to  a 
paragraph  in  the  London  newspapers,  and 
beginning  to   read   it  with   great   interest, 


may  have  been  both  astonished  and  dis- 
gusted to  find  that  it  terminated  in  no- 
thing but  a  flaming  advertisement  about 
Warren's  Blacking.  Such  is  the  nature  of 
this  sentimental  speech  in  the  London  Ma- 
gazine ;  it  concludes  with  a  glorious  puff 
about  its  "  wide  circulation," — the  *'  spirit 
of  candour  and  liberality"  in  which  it  is 
conducted,  &c.  &c.  We  shall  see  immedi- 
ately whether  it  deserves  this  character. 

It  next  comes  out  with  the  following 
concessions,  which,  considering  the  strain  of 
the  whole  article,  was  scarcely  to  be  ex- 
pected, and  must,  therefore,  be  considered 
an  oversight!  We  advise  that  it  be  cor- 
rected in  a  second  edition  : 

"  The  Glasgow  Magazine,  though  sold 
*'  for  the  same  price,  is  printed  on  a  finer 
**  paper,  and  in  a  more  showy  manner  than 
"  ours." 

To  make  amends,  however,  for  this  con- 
cession, there  is  tacked  to  it  the  following 
mis-statement : 

"  But  then  it  does  not,  on  an  average, 
"  contain  one-half  the  quantity  of  matter,  nor 
**  one-half  the  number  of  illustrative  engrav- 
"  ings  that  the  London  Magazine  does.   We 
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**  wish,  (not  evidently  for  our  own  sakes^) 
"  that  the  projectors  had  adhered  to  our  plan, 
'*  and  consulted  how  they  could  be  most  use- 
"  ful,  rather  than  how  they  could  best  cut  a 
*'  spruce  figure  in  the  Gorbals." 

Behold  the  "  spirit  of  candour  and  li- 
berality" for  which  the  London  Magazine 
praises  itself!  So  far  is  this  from  such  a 
spirit,  that  it  must  appear  to  every  one  not 
only  quite  the  reverse,  but  not  even  in  the 
**  spirit"  of  truth.  Let  any  one  compare 
the  two  Magazines,  and  he  will  find  that 
*'  on  an  average,"  there  is  as  much  matter 
in  the  one  as  in  the  other,  and  that  the 
London  Magazine  contains  no  illustrative 
engravings  at  all,  but  only  wood-cuts, 
,  whereas  the  Glasgow  one  has,  in  general, 
a  very  fine  illustrative  copperplate  engraving, 
and  a  number  of  wood-cuts,  alternately,  in 
each  successive  Number.  Which  of  the 
two  plans  is  best  calculated  to  please  our 
readers,  and  at  the  same  time  to  be  useful 
to  mechanics,  we  leave  them  to  judge.  We 
shall  only  state,  that  by  the  adoption  of  the 
plan  we  have  followed,  we  have  been  enabled 
to  give  plates  and  descriptions  of  very  im- 
portant and  complicated  machineryy  which 
it  was  quite  impossible  to  do  by  means  of 
wood-cuts.  The  allusion  made  to  the 
*'  cutting  of  a  spruce  figure  in  the  Gorbals," 
is  a  piece  of  poor  wit,  which  is  scarcely 
worthy  of  imitation,  and  only  serves  to  raise 
the  suspicion  that  the  article  is  of  Glasgow 
manufacture,  and  that  the  writer  is  perhaps 
better  acquainted  with  the  language  of  the 
Bridgegate  than  that  of  Billingsgate. 

The  following  sentence  contains  another 
capital  concession  in  the  commencement, 
sufficient  to  show  that  the  writer  had  some 
qualms  of  conscience,  while  prosecuting  his 
paid  task,  that  he  could  not  entirely  get  rid 
of ;  a  circumstance  that  renders  the  uncalled 
for  vituperation  more  unpardonable  : 

"  The  Glasgow  Magazine  is  a  clever 
"  work ;  but  its  cleverness  is  too  much  of 
**  the  theoretical,  privileged,  and  editorial 
**  order ;  it  appears  to  allot  but  a  small '  cor- 
**  ner  in  its  toleration '  to  the  vulgar  commu- 
"  nications  of  merely  practical  men ;  it  does 
**  not  encourage  so  much  as  we  delight  to  do 
*'  — the  freest  interchange  of  information 
**  among  mechanics  of  every  degree,  in  point 
*'  of  acquirements;  it  is  too  often  churlish, 
'*  snubbish,  and  repulsive ;  nay,  so  much  does 
**  it  disdain  the  wants  of  the  uninformed, 
*'  and  the  acquisition  of  new  facts,  that  one 
*'  of  its  latest  notices  to  correspondents  tells 
^*  them,  that  the  Editors  '  have  come  to  the 
**  resolution  of  not  admitting  any  more 
**  questions,  unless  the  proposers  transmit 


"solutions  along  with  them''  !  !  !       Inju- 
*'  dicious,  unkind  resolution." 

Another  fine  specimen  of  "  candour  and 
liberality,"  mixed  up  with  an  excellent 
puff  about  the  "  encouragement  which  they 
delight  to  give  to  vulgar  communications," 
and  truly  their  work  abounds  with  them. 
We  beg  leave,  however,  to  inform  our  Lon- 
don friends  that  the  Glasgow  mechanics 
don't  wish  any  nonsense  about  perpetual 
motions,  herring  eaters  and  herring  haters, 
published  in  their  Magazine.  No !  they 
had  seen  too  much  of  this  in  the  Lon- 
don one ;  what  they  want  is  real  science, 
useful  processes,  mechanical  inventions,  and 
not  humbugs.  Where  the  writer  found 
the  churlishness,  &e.  which  he  talks  of, 
we  have  not  been  able  to  discover ;  as  we 
are  rather  more  frequently  taxed  with  the 
reverse,  and  challenged  by  our  more  learned 
Correspondents  for  sometimes  inserting  too 
many  articles  of  an  inferior  kind,  for  the 
encouragement  of  our  Contributors.  We 
have  reason  to  suspect,  however,  that  he 
has  been  ranked  among  the  rejected  Corres- 
pondents, he  makes  such  a  pathetic  lamenta- 
tion on  the  subject.  "  Woe's  me!  "  says 
he,  **  Injudicious,  unkind  resolution !  !  " 
So  much,  indeed,  does  he  "  disdain"  to 
keep  to  common-sense  in  his  lamentations, 
that  he  denominates  questions,  rejected  on 
account  of  their  absurdity  and  unsuitable- 
ness  for  our  work,  new  facts  ;  we  beg  leave, 
however,  to  set  him  right  on  this  point,  and 
to  inform  him  that  the  most  of  the  questions 
alluded  to,  were  mathematical  questions, 
or  puzzles,  and  not  practical  questions  nor 
new  facts,  as  he  is  pleased  to  call  them. 
To  the  "  wants  of  the  uninformed,  and  the 
acquisition  of  new  facts,"  we  shall  always 
pay,  as  we  have  uniformly  done,  the  strict- 
est attention  ;  but  to  insert  absurd  queries 
and  difllicult  problems  in  a  work  intended 
for  the  instruction  of  the  working  classes, 
is  what  we  shall  always  avoid.  Because 
we  do  not  choose  to  fill  20  or  30  columns 
with  useless  discussions  on  absurd  queries 
about  multiplying  pounds,  shillings,  and 
pence,  by  pounds,  shillings,  and  pence,  the 
cube  root,  &c.  &c.,  or  interlard  them  with 
sentences  from  Scripture,  in  a  way  calcu- 
lated to  throw  ridicule  upon  the  sacred 
writings,  in  the  manner  of  our  cotempo- 
rary,  we  are  forsooth  to  be  misrepresented 
as  refusing  to  admit  new  facts. 

The  writer  of  this  article  next  takes 
umbrage  at  the  terms  of  our  address  in  the 
commencement  of  the  work,  and  states 
that  "  if  the  Paisley  folks  can  gead  them 
"  with  patience,  so  may  we,  that  are  but 
'*  mere  metropolitans." 
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This  sham  modesty,  however,  will  not 
suit  his  purpose,  as  it  is  evidently  got  up 
with  the  intention  of  irritating  our  honest 
neighbours,  after  having  done  all  in  his 
power  to  do  the  same  by  our  correspond- 
ents. This  is  another  proof  of  its  being  of 
Glasgow  manufacture.  Not  satisfied,  even 
with  this,  he  proceeds,  in  the  worst  spirit 
of  honesty,  to  quote  a  passage  from  the  first 
number  of  out  work,  and  to  give  it  a  mis- 
construction which  would  never  have  en- 
tered into  any  person's  brain  but  that  of  a 
violent  partizan  seeking  occasion  to  depre- 
ciate a  useful  work  in  the  eyes  of  a  whole 
nation.  He  has,  however,  completely  miss- 
ed his  mark,  and  we  wonder  extremely  that 
the  learned  editors  of  the  London  Mechan- 
ics' Magazine  did  not  detect  the  egregious 
blunder  he  has  committed.  The  article  in 
question  is  entitled  "  Scotch  and  English," 
and  was  merely  put  in  to  fill  up  a  corner, 
at  the  end  of  the  first  number.  This 
writer,  evidently  with  a  sinister  design,  has, 
unfortunately  for  his  cause,  quoted  this 
passage  as  if  it  was  written  by  us,  whereas 
it  ipontains  the  cojicessions  of  the  English 
themselves,  and  was  actually  taken  from  a 
London  Magazine  entitled  the  "  Literary 
Examiner,"  p.  239,  published  so  far  back 
as  Oct.  11,  1823,  nearly  three  months  be- 
fore the  first  number  of  our  work  made  its 
appearance.  How,  now,  must  the  writer 
of  such  an  article  feel,  after  having  thus 
exposed  his  ignorance  ?  Where  is  the  use, 
now,  of  all  his  fine  remarks  about  "  Mr. 
Christopher  North  and  Balaam?"  Where 
does  the  "  boasting  adulation"  lie  now? 
What,  in  all  the  world,  has  such  a  sentence, 
taken  from  such  a  work,  and  written  by 
such  an  author  as  H— — — ,  to  do  with 
the  "  exaggerated  notions,"  the  "  odious 
comparisons,"  and  the  "taunts  and  sneers," 
which  this  humbug  writer  talks  of?  Has 
it  any  connection  with  mechanics  ?  None 
at  all.  He  is  just  as  far  mistaken,  in  his 
application  of  the  passage,  as  Don  Quixote 
was  when  he  took  the  flock  of  sheep  for 
an  army  of  giants.  Had  the  conduct- 
ors of  ihe   London   Magazine  known  how 


to  be  just,  (as  for  generosity  we  did  not 
expect  it,)  they  would  never  have  allow- 
ed such  a  violent  tirade  to  be  inserted 
in  their  columns.  With  respect  to  "  the 
new  facts  furnished  by  this  (the  Glas- 
gow) Magazine,"  we  doubt  not  but  they 
are  as  numerous,  if  not  more  so,  than  those 
which  appear  in  the  columns  of  its  co- 
temporary  ;  and  as  to  its  assuming  a  "  pre- 
ceptorial charactei-,"  if  it  be  properly  sus- 
tained, this  ought  to  have  been  reckoned 
one  of  its  excellencies  instead  of  one  of  its 
defects.  That  this  forms  no  part  of  the 
London  Magazine's  character,  must  neces- 
sarily be  inferred  from  the  contempt  it  en- 
deavours to  throw  upon  ours.  That  more 
new  facts  might  have  been  expected  from 
this  "  seat  of  so  many  arts  and  manufac- 
tures," we  do  not  deny,  but  that  it  is  not 
our  fault  that  they  are  not  published,  vre 
beg  leave  to  state,  not  for  the  satisfaction  of 
this  hypercritic,  but  that  those  who  withheld 
them,  when  application  was  made  on  our 
behalf,  may  read  this  and  take  shame  unto 
themselves  for  their  refusal,  and  that  they 
and  others  who  are  in  possession  oi  new  facts 
and  new  machinery  may  be  led  to  transmit 
accounts  of  the  one  and  descriptions  of  the 
other,  for  the  instruction  and  advancement 
of  the  community,  in  the  useful  arts.  This 
writer  in  conclusion,  alludes  to  one  and  only 
one  of  our  best  articles,  though  he  is  per- 
fectly aware  that  there  are  many  which  are 
superior  to  any  that  ever  appeared  in  the 
London  Magazine,  and  proceeds  to  quote  two 
or  three  articles,  which,  though  useful,  are 
of  minor  merit  and  importance,  under  the 
pretence  that  they  are  "  of  more  convenient 
length  for  quotation. "  We  might,  if  we 
were  disposed  to  produce  an  unfavourable 
impression  against  our  cotemporary,  quote 
some  articles  from  its  columns  of  less  interest 
even  than  these,  but  having  extended  our 
remarks  to  a  considerable  length  already, 
we  do  not  choose  to  fill  our  columns  with 
useless  articles,  even  from  the  pages  of  a 
journal  which  calls  itself  a  parent,  though 
it  can  only  boast  of  four  month's  previous 
existence  to  our  own. 


Notice  to  Patentees,  Inventors,  ^c— Patentees,  Inventors,  and  others,  in  London,  Edinburgh,  or 
Glasgow,  who  wish  to  have  their  Patents,  Inventions,  and  Communications,  inserted  in  this  Magazine, 
are  respectfully  requested  to  transmit  them  (post  paid)  to  the  Publishers  in  these  respective  places,  and 
they  may  rely  on  the  most  prompt  attention  being  paid  to  them. 

Notices  to  Correspoiidents  must  be  deferred  till  next  week. 

ERRATUM. 

In  some  copies,  in  the  article  on  Mr.  Gibson's  Elastic  Hats,  p.  439,  col.  1,  line  26,  for  pasteboard, 
read  felt. 


Published  every  Saturday,  by  W.  R.  M'Phun,  155,  Trongate,  Glasgow,  to  whom 
Communications  (postpaid)  must  be  addressed ;  may  be  had  also  of  Steuart 
k  Panton,  Cheapside,  London;  and  Edward  West  &  Co.  Edinburgh. 

J.    CURLL,    PRINTER. 
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A  NEW  MUSICAL  INSTRUMENT, 
Called  by  Friend  Hatton,  the  Inventor,  a  Chamber  Flute-orum,  for  Sacred  Mu»ic, 

or  Slow  Songs. 


Respected   Friend, About 

twenty  years  ago,  love  and  music  bad 
mucb  more  impression  on  me  tban 
tbey  can  possibly  have  now,  wben 
forty  revolving  years  cry  aloud,  in 
the  language  of  the  soundest  philoso- 
phy, "  that  life's  meridian  is  already 
past;"  I  say,  twenty  years  ago,  when 
traversing  the  fields,  withi  my  flute, 
one  blow^  summers  evenmg,  I  ab- 
cidentally  turned  the  mouth-hole  to 
the  wind,  I  raised  my  fingers,  and 
the  wild  tones  came  forth  like  the 
sound  of  the  ^olian  harp.  Trans- 
ported with  the  discovery,  I  thought, 
if  the  rude  blast  of  the  field  can 
produce  this  eifect,  surely  some- 
thing may  be  invented  to  blow,  and 
then  I  shall  be  enabled  to  accora-  ,, 
pany  it  with  the  voice.  This  idea 
laid  the  foundation  (I  may  freely 
aver)  for  ten  thousand  experiments, 
and  it  is  only  about  twelve  month?/ 
since  I  was  convinced  that  I  could 
make  no  farther  improvements.  The 
instrument  pleases  me  well,  and  has 
met  with  the  approbation  of  many 
hundreds  of  visitors.  It  has  two 
German  flutes ;  thef  one  sounds  the 
key  note  of  the  tune,  and  the  other 
plays  the  female  octave;  they  are 
blown  with  bellows,  as  represented 
in  the  plate.  When  accompanied 
with  the  voicfe,  they  produce  melody 
and  a  kind  of  harmony  that  yields 
general  satisfaction.  Perhaps  some 
of  thy  Theological  readers  may  in- 
fer, that  as  I  profess  to  be  a  Quaker, 
a  departure  from  the  ancient  ritual 
has  actually  taken  place  with  the 
followers  of  the  venerable  NVilliam 
Penn,  (for  the  old  light  Friends,  it 
is  well  known,  condemn  every  kind 
of  music  both  sacred  and  profane.) 
I  consider  myself  as  doing  no  more 
than  justice  to  that  respectable  body 
of  Christians,  when  I  inform  thy 
numerous  readers  that  I  never  had. 


nor  yet  h^ve,  any  connection  with 
the  Society  of  Friends,  and  I  do, 
and  will,  bear  testimony  that,  in 
this  town,  that  part  of  the  com- 
munity commonly  called  Quakers, 
strictly  walk  in  the  /oqtsteps  of 
George  Fox ;  except  that  one  or  two 
of  them  occasionally  wear  panta- 
loons, which  may  be  considered  as  a 
falling  off  by  some  rigid  critics.  I 
profess  to  be  a  new  light  Quaker, 
and  like  otl^er  polemics^  have  ham- 
mered out  a  string  of  sentiments 
for  myself,  but  as  thy  pages  are  no 
vehicle  for  such,^  I  forbear  to  men- 
tion them. 

I  am  busy,  at  present,  making 
experiments  on  the  celebrated  an- 
cient Water  Clock — a  mixture  of 
castor  oil  and  spirit  of  turpentine  I 
find  to  be  the  liquid  best  calculated 
for  the  purpose.  I  have  likewise 
altered  its  mode  of  movement  from 
the  plan  of  antiquity — I  call  it 
Pousie  Nanney's  Clock  \  for,  al- 
though it  should  go  a  few  minutes 
wrong  in  24'  hours,  beggai's  are  not 
like  day's  dargmen,  compelled  to 
commence  labour  exactly  to  a  mi- 
nute: besides,  at  a  splorcy  oTwhen 
a  roio  takes  place,  it  can  suffer  little 
injury,  having  neither  wheel,  pinion, 
nor  pendulum,  and  beiiig  hermeti- 
cally sealed,  the  dust  from  the  mealy 
bags  cau  do  it  bo  harm. 

The  other  three  articles  men- 
tioned in  my  former  letter,  and 
Pousie  Nanney  likewise,  shall  all 
be  described  in  due  time. 

Meantime,  friend,  1  bid  thee 
Farewell. 

David  Hatton. 

Dunfermline,  25th  day  of  sixth  month,  1824. 

Explanation  of  the  Engraving. 

No.  1,  is  a  German  flute,  of  the 
ordinaiy  size,  which  plays  the  tune, 
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the  fingers  operating  in  iite  ordinary 
way.  No.  2,  is  a  laige  C  flute, 
which  sounds  the  key  note  of  the 
tune,  the  tone  being  altered  with 
corks  which  fit  the  finger  holes,  and 
the  mouth  hole  of  it  is  shut  and 
opened  by  a  lever  valve  moved  by 
the  thumb  of  the  left  hand.     No. 


3,  the  bellows  that  fills  No.  4, 
which  is  an  air  cistern,  the  air  being 
pressed  up  the  two  air  pipes  by  the 
pressui'e  of  the  left  arm.  No.  5,  is 
a  chest  for  holding  music  books. 
No.  6,  is  a  tal)le  for  the  book.  No. 
7,  is  the  lap  frame  upon  which  the 
whole  apparatus  is  erected. 


ON  A  SCALE  OF  THE  PLEASURES  AND  PAINS  OF  LIFE. 


A  SCALE  of  Pleasure  and  Pain  may 
be  made  as  in  a  thermometer,  the 
point  0  marking  the  limit  of  plea- 
sure and  the  beginning  of  pain. 
From  0  upwards,  a  certain  space 
may  be  marked  for  what  may  be 
called  ease  simply,  and  as  many 
degrees  below  for  uneasiness  ;  be- 
yond those  points,  pleasure  or  pain, 
properly  so  called,  may  commence. 
Of  the  many  persons  in  the  state 
marked  uneasiness,  few  choose  to 
renounce  life ;  whence  it  may  be 
inferred  that,  in  the  unhappy  state, 
there  is  still  some  portion  of  ease, 
and  the  ordinary  situation  of  life  is 
confined  to  ease  mixed  with  a  por- 
tion of  uneasiness,  great  pleasures 
and  great  pains  being  rare.  The 
state  of  ease  being  habitual,  plea- 
sure of  equal  intensity  with  pain 
will  appear  less  lively,  and  equal 
moments  of  each  will  appear  une- 
qual in  duration.  For  we  call 
every  thing  pleasure  which  exceeds 
our  habitual  state,  and  pain,  where 
this  habitual  state  loses  somewhat 
of  its  intensity.  Let  the  ordinary 
intensity  be  estimated  at  10^,  and 
let  fifty  degrees  of  pleasure  and 
pain  be  alternately  possessed.  The 
absolute  intensity  of  the  pleasure 
will,  from  the  habitual  state  having 
been  10^,  be  estimated  only  at  40  ; 
but  to  the  fifty  degrees  of  pain 
must  be  added  the  10^  of  habitual 
pleasure  now  lost,  and  the  state  of 
pain  will  appear  to  be  at  60^. 
Thus,  intensities  really  equal  will 
be  to  each  other  : :  2  :  3,  and  whilst 


the  pleasure  api>ears  to  last  only 
two  hours,  the  pain  will  seem  to 
have  been  suffered  three  hours. 

Pleasure  is  evidently  made  for 
us,  and  we  for  pleasure ;  when  not 
carried  to  an  unnatural  excess,  so 
far  from  shortening,  it  lengthens 
life  ;  it  increases  the  force  of  both 
body  and  spirit.  On  the  contrary, 
pain  does  not  sympathise  with  our 
constitution,  but  undermines  and 
destroys  it.  Hence  we  might  pre- 
sume, that  the  author  of  our  nature 
had  scattered  more  of  pleasure  than 
of  pain  over  the  walk  of  life  ;  and 
the  least  inquiry  into  the  state  of 
men  will  prove,  that  this  is  really 
the  case.  For  the  greater  part  of 
mankind  is  in  the  state  of  habitual 
ease,  which  consists, 

1.  In  the  agreeable  sensation  of 
simple  existence. 

2.  In  the  enjoyment  of  health, 
which,  if  not  perfectly  good,  is  in 
general,  to  the  decline  of  life,  to- 
lerably good. 

3.  In  a  daily  succession  of  ac- 
tion and  repose  bringing  an  agieea- 
ble  variety  of  sensations,  sometimes 
animated;  sometimes  tranquil,  with- 
out any  mixture  of  mental  or  bodi- 
ly pain. 

4.  The  comfort  attending  the 
daily  satisfying  of  many  of  our  na- 
tural wants,  which  some  may  be 
inclined  to  place  veiy  high  in  the 
scale  of  pleasure. 

5.  In  curiosity,  an  inexhaustible 
fund  of  littie  enjoyments. 

6.  In  the  interest  which  we  have 
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in  the  variety  of  scenes  daily  un- 
folded on  the  theatre  of  the  uni- 
verse. 

7.  In  the  enjoyment  of  society 
and  friendship,  and  in  the  memory 
and  recital  of  past  pleasures  and 
pains. 

8.  In  the  satisfaction  of  instruct- 
ing and  heing  instructed. 

9.  In  the  variety  of  occupations 
and  amusements  proper  to  exercise 
the  force  of  body  or  mind,  in  diffi- 
culties conquered,  duties  satisfied, 
and  a  thousand  agree^able  sensa- 
tions of  all  sorts,  in  a  mind  habi- 
tually inclined  to  seek  and  enjoy 
the  best  side  of  every  thing. 

10.  In  hope  anticipating  the  en- 
joyment of  good,  whose  possibility 
is  seized  by  the  imagination. 

To  this  enumeration  of  the  ad- 
vantages of  life,  it  may  be  objected 
that  if  the  preponderance  is  so 
great  in   favour  of  pleasure,  it  is 


extraordinary  that  no  one  is  willing 
to  renew  the  career  of  life.  To  this 
we  answer,  that  the  same  tune, 
perpetually  repeated,  will  lose  its 
charms;  that  we  are  made  too  to  be 
continually  advancing,  and  that,  in 
beginning  the  race  anew,  not  only 
curiosity  and  hope  would  be  lost, 
but  our  previous  knowledge  would 
be  of  no  advantage  to  us,  and  at 
the  end  we  should  only  be  in  the 
same  place  from  whence  we  set 
out.  But  could  the  offer  be  made 
to  a  being  of  the  continuance  of 
life  with  a  succession  of  new  ideas, 
though  the  pleasure  were  greatly 
diminished,  not  only  the  greater 
part  of  mankind  would  accept  the 
terms  with  joy,  but  most  of  our 
pretended  philosophers,  who,  con- 
fining their  views  to  this  life,  have 
not,  while  they  complain  of  it,  the 
courage  to  put  an  end  to  their  ex- 
istence, would  be  found  among  the 
number.— M.  D.  B. 


MECHANICAL  INVENTIONS  AND  USEFUL  PROCESSES. 


ON    THE    CONSTRUCTION   OF 
HOSPITALS.— By  Mr.  Le   Roy, 
Meinl/er  of  the    Royal   Academy   of 
Scjeaces.  ' 
TH»lHbpuction  of  hospitals  is  in  gene- 
ral ODJ'rofjonable,   either   because   many 
of  the   wards   do   not   admit   of  perfect 
ventilation,    or   because    the    air   passes 
from  one  patient  over  another,  by  which 
means    contagious    diseases     are     often 


To  avoid  these  inconveniences,  a  large 
hospital  should  consist  of  distinct  and 
separate  buildings,  each  forming  one 
ward,  erected  upon  arches  or  columns, 
at  a  considerable  height  from  the  ground, 
and  ranged  at  a  distance  from  each  other, 
like  the  tents  of  an  encampment. 

The  ceiling  or  roof  of  each  Avard 
should  be  formed  into  a  number  of  sphe- 
rical arches,  according  to  its  size,  the 
croTvu  of  each  arch  being  in  the  middle 
of  the  breadth  of  the  ward,  and  opening 
into  a  funnel  like  a  coiniuon  chimney, 
whicli  should  be  supplied  with  a  vane, 
(resembling  that  we  call  a  cowl,)  so  that 
it  may  always  opea  to  leeward. 


In  each  floor,  mid-way  as  to  breadth, 
should  be  a  row  of  holes  at  suitable  dis- 
tances from  each  othejr,  to  admit  air 
from  below,  so  constructed  that  the 
quantity  of  it  may  be  regulated  at  plea- 
sure. 

In  consequence  of  this  structure,  there 
must  be  a  constant  change  of  air;  for 
that  which  is  in  the  lower  part  of  the 
ward,  being  warmed  by  the  patients  and 
nurses,  and  the  necessary  fires,  will 
ascend,  and  in  consequence  of  the  sphe- 
rical construction  of  the  roof,  will  be 
directed  to  the  openings  in  it,  and  flow 
through  them,  while  the  holes  in  the 
floor  will  afford  a  constant  supply  of 
fresh  air,  which  will  move  rapidly,  as 
it  enters  the  room  so  low. 

A  number  of  arches,  with  openings, 
is  preferable  to  a  single  arch  in  the 
ceMtre,  because  the  air,  in  passing  from 
the  extremities  of  the  room  to  the  centre, 
flows  from  one  patient  over  another — 
and  a  plane,  or  flat  ceiling,  even  with 
apertures,  is  improper,  because  the 
upper  air,  at  a  distance  from  the  aper- 
tures, cannot  move  to  them. 
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The  rooms  may  be  warmed  by  placing 
grates,  or  stoves,  over  these  holes  in  the 
floor,  and  no  bad  effect  can  be  produced 
by  the  fire,  as  the  air  and  vapours  will 
ascend  from  it,  and  go  off  by  the  holes 
in  the  ceiling.  If  it  be  necessary  to 
quicken  the  circulation  of  air,  either  on 
account  of  the  sluggishness  of  the  at- 
mosphere, or  of  the  contagious  nature 
of  any  diseases  in  the  ward,  small  fires 
may  be  fixed  in  grates  or  stoves  near  the 
openings  in  the  ceiling,  to  increase  the 
motion  of  the  air. 

To  prevent  the  spreading  of  contagion, 
as  well  as  to  keep  the  sick  from  behold- 
ing the  sufferings  of  each  other,  a  screen 
of  suitable  height  should  be  placed  be- 
tween each  bed. 

For  contagious  disorders  and  surgical 
cases,  there  should  be  a  number  of  wards, 
at  a  distance  from  the  hospital,  and  to 
leeward  of  it  with  respect  to  the  pi'evail- 
ing  winds. 


An    easy    and    EXPEDITIOUS 

METHOD      OF      DISSIPATING      THE 

NOXIOUS  VAPOUR  commonly 

FOUND     IN      WELLS      AND     OTHER 

SUBTERRANEOUS  PLACES. 
After  various  unsuccessful  trials,  I 
was  led  to  consider  how  I  could  convey 
a  large  quantity  of  fresh  air  from  the 
top  to  the  bottom  of  the  well ;  suppos- 
ing that  the  foul  would  necessarily  give 
way  to  the  pure.  With  this  view  I 
procured  a  pair  of  smiths'  bellows,  fixed 
in  a  wooden  frame,  so  as  to  work  in  the 
same  manner  as  at  the  forge.  This  ap- 
paratus being  placed  at  the  edge  of  the 
well ;  one  end  of  a  leathern  tube  (the 
hose  of  a  fire  engine,)  was  closely  a- 
dapted  to  the  nose  of  the  bellows,  and 
the  other  end  was  thrown  into  the  well, 
reaching  within  one  foot  of  the  bottom. 
At  this  time  the  well  was  so  infected, 
that  a  candle  would  not  burn  at  a  short 
distance  from  the  top  ;  but  after  blowing 
with  my  bellows  only  half  an  hour,  the 
candle  burned  bright  at  the  bottom  ; 
then,  without  further  difficulty,  I  pi*o- 
ceeded  in  the  work,  and  finished  the 
purification  of  my  well. 

Wells  are  often  made  in  a  very  slight 
manner,  owing  to  the  difficulty  of  work- 
ing in  them,  and  there  have  been  several 
fatal  instances  of  the  danger  attending 
the  workmen;  but  by  the  above  method, 
there  is  neither  difficulty  nor  danger  in 
completing  the  work,  with  the  utmost 
solidity. 


It  is  obvious,  that  in  cleansing  vaults, 
and  working  in  any  other  subterraneous 
place,  subject  to  damps,  as  they  are 
called,  the  same  method  must  be  at- 
tended with  the  same  beneficial  effect. — 
E.  R. 


A  METHOD    OF    DRAINING 
PONDS  IN  LEVEL  GROUNDS. 

At  a  certain  distance  below  the  surface 
of  the  earth,  there  is  a  stratum  of  loose 
sand,  which  freely  admits  the  passage  of 
water.  This  stratum  is  at  various 
depths,  in  different  elevations;  but  it  will 
be  generally  found,  that  lands  most  sub- 
ject to  stagnant  ponds,  have  but  a  shal- 
low stratum  of  clay,  over  the  sand. 

All  that  is  necessarj%  therefore,  is  to 
dig  a  pit  in  the  bottom  of  the  pond,  till 
you  arrive  at  this  stratum  of  sand,  when 
the  water  will  be  immediately  absorbed, 
and  the  pond  emptied.  Should  there  be 
too  much  water  to  permit  a  hole  to  be 
dug  within  the  pond,  it  may  be  made  at 
the  edge  of  it,  the  communication  after- 
wards made  by  a  trench.  It  would  be 
prudent  not  to  make  the  sides  of  the  pit 
so  steep,  as  to  prevent  cattle  from  getting 
out,  should  they  happen  to  go  in. 

The  idea  of  the  plan  was  suggested  by 
seeing  it  practised  by  a  farmer,  who 
enjoyed  the  benefit,  though  he  did  not 
appear  to  know  the  cause. — J.  H. 

DESCRIPTION  OF  a  MACHl^^E 

FOR  MEASURING  A  SHIP'S  WAY. 

Close  along  the  ship's  bow,  is  a  copper 
pipe,  about  two  inches  in  diameter,  ex- 
tending downward  as  low  as  the  keel, 
and  upward  above  the  water-line  when 
the  vessel  is  loaded.  This  pipe  must  be 
so  bent  at  the  bottom  as  that  its  orifice 
may  be  dirtectly  opposed  to  the  line  of 
the  ship's  progress,  and  project  but  a 
little  way  beyond  the  keel  or  cut-water. 
The  upper  part  of  this  pipe  must  also 
be  so  bent  as  that  it  may  enter  into  the 
fore-castle,  through  a  hole  made  for  the 
purpose,  above  the  water-line.  The 
pipe  should  be  secured  in  its  place  by 
staples  or  clamps. 

On  the  top  of  this  copper  pipe  should 
be  a  cover  to  be  screwed  on,  and  through 
the  cover  a  hole  must  be  made  for  the 
admission  of  a  glass  tube,  of  the  size  of 
a  common  barometer  tube,  and  cemented 
there.  The  sea  water  will  rise  in  the 
copper  pipe  to  the  general  level  of  thq 
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sea,  but  will  not  appear  in  the  glass 
tube  because  the  copper  pipe  enters  the 
ship  above  the  water-line,  as  before  ob- 
served. But  if  a  quantity  of  oil  be 
poured  down  the  glass  tube,  the  surface 
of  the  oil  will  rise  and  become  visible 
in  the  tube,  on  account  of  the  specifio 
diiference  between  oil  and  sea  water. 

This  glass  tube  must  also  be  furnished 
with  a  scale  for  measuring  the  different 
heights  of  the  oil,  the  cypher,  or  (0)  of 
the  scale  being  on  a  line  with  the  sur- 
face of  the  oil  when  the  ship  is  at  rest, 
or  makes  no  way.  But  when  she  is  in 
a  progressive  motion,  the  water  con- 
tained in  the  copper  tube,  together  with 
the  column  of  oil  in  the  glass  tube,  will 
be  forced  upward,  in  proportion  to  the 
velocity  with  which  the  vessel  proceeds  ; 
which  will  be  ascertained  by  the  differ- 
ent altitudes  of  the  surface  of  oil,  visible 
on  the  graduated  scale. 

The  glass  tube  should  be  made  to  run 
some  depth  into  the  copper  pipe,  and 
also  be  of  a  sufHcient  height  above,  to 
allow  room  for  the  vibrations  of  the 
jpolumn  of  oil,  when  the  ship  is  agitated 
t!  by  the  waves. 

When  the  ship  has  got  every  thing 
on  board,  and  whilst  she  is  under  no 
way,  the  surface  of  the  oil  must  be  re- 
gulated by  bringing  it  even  with  the  (0) 
.  or  cypher  of  the  scale  ;  and  this  exami- 

nation should  be  frequently  made  on 
account  of  the  consumption  of  provi- 
sions, and  other  waste,  that  may  alter 
the  ship's  draught  of  water. 

In  taking  down  the  reckoning  from 
the  scale,  the  most  favourable  moment 
should  be  watched  for  a  fair  observation, 
viz.  when  the  ship  is  proceeding  with  an 
average  velocity,  not  when  she  is  in  the 
act  of  plunging  into,  or  rising  above 
the  level  of  the  waves,  as  this  would 
sensibly  affect  the  truth  of  the  scale. 
But  a  little  experience  would  soon  make 
the  use  of  the  instrument  familiar. -F.  H. 


REMARKS  ON  the  ARTIFICIAL 
HORIZONS,  &c. 

The  utility  of  a  perfect  horizon,  and 
the  liableness  of  quicksilver  to  b«  dis- 
turbed by  the  least  wind,  have  induced 
numbers  of  people  to  invent  artificial 
horizons  of  different  kinds,  and  many  of 
them  very  complicated.  Some  time  ago, 
having  occasion  to  determine  the  situa- 
tion of  several  places  by  astronomical 
observations,  and  there  being  no  astro- 
nomical quadrant  belonging  to  the  com- 


pany in  the  settlement,  I  was  und«r  a 
necessity  of  determining  the  latitudes  by 
a  sextant;  and  that  at  a  time  when  the 
sun  passed  so  near  the  zenith  as  to  make 
it  impossible  to  get  meridian  altitudes : 
I   therefore   collected   all   the    different 
ai*tificial  horizons,  and  glass  roofs,  and 
other  contrivances   for   that  purpose  I 
could  meet  with ;  but,  though  they  ap" 
pear  correct,  the  results  were  very  er- 
roneous.    I  examined  them  by  bringing 
the  two  limbs  of  the  sun,  seen  by  direct 
vision,  to  touch  apparently  in  the  teles- 
cope of  a  sextant,  and  then  observed  the 
reflected  images   in  quicksilver,    which 
still  appeared  to  touch  as  before ;  but, 
on  examining  the  reflected  images  in  the 
rest  of  the  artificial  horizons,  none  of 
them  appeared  to  touch  ;  and  the  error 
in  many  was  very  considerable.    I  tried 
a  number  of  other  methods  with  littl^ 
success  ;  as  they  were,  mostly,  combina- 
tions  of  glasses :    at  last,   accidentally 
hearing  some  officers  speaking  of  "  tents 
that  would  neither  turn  sun  nor  rain," 
I  considered  that  the  rays  of  the  sun 
would  pass  through    cloth  unrefracted, 
and  in  consequence  of  this  idea  I  applied 
some  thin  mosquita*  curtain  as  a  cover- 
ing to  the  quicksilver,  and  found  it  ef- 
fectually excluded  the  wind  and  admitted 
the  sun ;  and,   what  is  of  equal  conse- 
quence in  this  country,  it  totally  kept 
*   away  those  minute  insects  that  dist*trb 
the  surface  of  the  quicksilver  in  observ- 
ing; in  short,  it  formed  so  complete  a 
horizon,   that  I  could   not  before  have 
hoped  for  any  thing  so  perfect ;  and  it  is 
equally  applicable  to  the  sun  and  stars. 

For  taking  very  great  or  very  small 
elevations  of  the  sun,  (which,  with  the 
common  horizon  sextants,  are  impracti- 
cable in  the  direct  method,)  a  polished 
metalline  instrument  might  be  made  in 
the  form  of  part  of  a  hollow  obtuse 
cone:  this  might  have  its  axis  set  per- 
pendicular to  the  horizon  at  any  time, 
by  means  of  screivs,  in  a  variety  of  me- 
thods; and  observations  might  be  made 
by  it  with  great  exactness. 

In  finding  the  latitude,  when  meridian 
observations  cannot  be  taken,  either  there 
is  an  opportunity  of  taking  altitudes  on 
both  sides  of  the  meridian,  or  not : 
when  there  is  not,   the  best  method  is 

*  A  kind  of  silk  gauze,  as  close  as  book- 
muslin,  and  pei-fectly  transparent :  it  is  to 
be  stretched  over  a  hoop  which  stands  with- 
out touching  the  vessel  containing  the  vaex- 
cury. 
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tQ  calculate  the  latitude  from  two  al- 
titudes and  the  time  between,  exactly 
by  spherical  trigonometry,  (first  correct- 
ing the  declination  to  the  beginning  and 
end  of  each  interval,)  as  the  approxi- 
mating methods  of  Dowes  and  others 
are  totally  insufficient :  when  observa- 
tions can  be  taken  both  before  and  after 
noon,  it  is  best  to  take  a  number  of  alti- 
t^es  in  both,  and  tlien  make  out  the 
equal  altitudes  by  proportion;  then, 
having  found  the  true  time  of  noon  by 
the  usual  method,  correct  the  two  in- 
tervals and  the  declination  to  each  time, 
and  the  latitude  may  be  found  as  fol- 
lows : 

Cos.  horary  angle  -|-  Cot.  decl.  = 
Cot.  A  •.  •  Sine  A  -f-  Sine  Alt.  -f-  Co. 
Ar.  Sine  decl.  =  Cos.  B  A  -|-  B  == 
Lat.  required. 

As  every  single  altitude  gives  an  inde- 
pewdent  latitude,  it  is  evident  the  lati- 
tude may  be  thus  found  to  great  pjcact- 
n^s. 

An  instrument  might  easily  be  con- 
trived to  measure  the  sun's  a'ngle  of 
position  to  great  exactness,  from  whence 
the  latitude  might  readily  be  deduced ; 
a  small  addition  to  the  common  theodo- 
lite would  be  sufficient.  The  variation 
of  the  azimuth  near  the  meridian  may 
also  be  advantageously  applied  for  the 
same  purpose. — R.  B. 


EXPLOSIVE  ENGINE. 

An  engine  of  a  very  remarkable  kind 
is,  we  understand,  about  to  be  brought 
into  public  notice ;  which,  if  it  answer 
the  high  expectation  of  its  inventor,  may 
ultimately  supersede  the  use  of  the  steam- 
engine.  The  patents  for  England  and 
Scotland  are,  we  believe,  both  completed, 
so  that  we  may  expect  soon  to  hear  the 
particular  details  of  its  construction. 

At  the  lower  end  of  a  small  cylinder 
is  placed  a  minute  apparatus  for  produc- 
ing oil  gas.  As  the  gas  is  generated,  it 
elevates  a  piston  so  as  to  admit  as  much 
atmpspheric  air  as  when  combined  with 
the  oil  gas  would  render  the  piixture 
explosive.  When  the  piston  has  reached 
this  height,  the  gas  is  exploded,  and  the 
mechanical  force  of  the  explosion  is  em- 
ployed to  drive  machinery.  Experi- 
ments have,  we  understand,  been  actu- 
ally made  with  this  power,  which  was 
employed  to  force  up  water  to  a  consi- 
derable height. 

Oiu'  I'eaders  will  no  .dp.ubt  be  remind- 


ed, by  this  brief  notice,  of  the  ingenious 
invention  of  the  Rev.  Mr.  Cecil,  by 
which  the  power  is  obtained  by  taking 
advantage  of  the  vacuum  created  by  the 
explosion  of  a  mixture  of  hydrogen  and 
common  air.  Mr.  Cecil  suggested,  in 
his  paper,  that  the  expansive  force  of 
the  explosion  might  also  be  employed ; 
but  his  machine  was  not  founded  on  this 
principle. — Brewster'' s  Journal. 


WHITE'S  FLOATING  BREAK- 
WATER. 
Among  the  practical  and  useful  inven- 
tions of  the  present  day,  the  floating 
breakwater  of  Mr.  White,  for  which  he 
has  received  a  patent,  promises  to  hold 
a  respectable  place. 

This  contrivance  consists  of  a  series 
of  square  frames  of  timber,  connectpd 
by  mooring  chains,  or  cables,  attached  to 
anchors  or  blocks ;  they  are  disposed  so 
as  to  enclose  either  a  rectilineal  or  a  cur- 
vilineal  space  for  the  reception  of  ships, 
which  may  ride  there,  protected  fr;ora 
the  breaking  of  the  sea  or  surf. 

These  frames  consist  of  logs  of  Que- 
bec yellow  pine,  from  thirty  to  fifty 
feet  long,  and  from  eighteen  to  twenty 
inches  thick.  The  logs  are  bolted  to- 
gether so  as  to  form  a  square  frame,  con- 
sisting of  two  parallel  frames.  The 
separate  frames  are  connected  by  ropes 
or  chain  cables,  secured  t©  anchors  or 
mooring  blocks.  The  height  of  these 
frames  may  be  increased  by  logs  or  pieces 
of  timber  on  the  tops  of  the  frames,  not 
exceeding  five  tiers  in  a  vertical  position, 
for  the  purpose  of  breaking  the  waves 
more  completely  in  places  where  the 
water  is  violently  agitated. 

The  advantages  of  this  breakwater 
have  been  actually  experienced  at  Deal, 
and  certified  by  some  respectable  persons 
of  that  place. 

The  inventor  recommends  it  particu- 
larly for  fishing  coasts,  where  the  surge 
often  prevents  boats  from  putting  off  and 
landing;  and  also  for  bathing  places, 
where  it  will  always  produce  smooth 
water,  and  protect  the  machines. 


M.    BRACCONNOT'S    PROCESS 

FOR  MAKING  THE  SCHWEINFURT 

GREEN  DYE. 

This  green  dye,  which  has  acquired  great 
reputation,  and  the  secret  of  making 
which  was  known  only  to  a  manufacturer 
at  Schweinfurt,  has  been  analyzed  by  M. 
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H.  Bracconot.  He  found  it  to  consist 
of  arsenical  acid,  deutoxide  of  hydrated 
copper,  and  acetic  acid ;  thus  approach- 
ing, in  its  ingi'edients,  to  Scheele's  green. 
After  much  difficulty,  he  succeeded  in 
finding  the  following  method  of  recom- 
bining  these  materials  : 

1.  Dissolve  six  parts  of  sulphate  of 
copper  in  a  small  quantity  of  warm 
water. 

2.  Boil  eight  parts  of  sulphate  of  pot- 
sish  of  commerce  with  eight  parts  of  oxide 
of  arsenic,  till  carbonic  acid  ceases  to  be 
disengaged. 

3.  Mix  this  solution,  while  hot  and 
concentrated,  with  the  former,  by  a 
little  at  a  time,  continually  stirring  it 
till  the  efflorescence  ceases.  Care  must 
be  taken  not  to  add  the  second  solution, 
viz.  the  arseniate  of  potash,  in  excess. 
An  abundant  precipitate  is  formed,  of  a 
dirty  yellow  colour. 

4.  Add  about  three  parts  of  acetic  acid, 
or  such  a  quantity  of  it  that  there  may 
be  a  slight  excess  of  it  sensible,  by  its 
odour,  after  the  mixture.  By  degrees 
the  precipitate  diminishes  in  volume,  and 


at  the  end  of  a  few  hours  there  is  spon- 
taneously deposited  a  powder  of  a  slightly 
crystalline  texture,  and  of  a  very  beau- 
tiful green. 

5.  Separate  the  supernatant  liquor, 
(which,  by  remaining  too  long  on  the 
colour,  might  deposit  oxide  of  arsenic, 
which  would  render  it  pale,)  and  then 
treat  the  coloured  deposite  with  a  large 
quantity  of  boiling  watei',  to  remove  the 
last  portions  of  arsenic  which  are  not 
held  in  combination. 

Bracconnot  recommends  the  use  of 
an  arsenite  of  potash,  well  saturated 
with  arsenic.  Part  of  the  arsenious 
acid  remains  in  the  mother  waters ;  but 
this  may  serve  for  the  preparation  of 
Scheele's  green,  which  is  commonly 
used  for  paper  of  an  inferior  quality. 
Bracconnot  was  of  opinion,  that  the  ad- 
dition of  a  small  quantity  of  Scheele's 
green  to  the  mixture  promoted  the  pro- 
duction of  the  superior  colour.  The 
colours  produced  by  the  preceding  pro- 
cess of  Bracconnot  were  regarded  by 
several  persons  to  be  more  lively  than 
that  of  Schweinfurt. 


VARIOUS  COMMUNICATIONS. 


ON  THE  TEMPERATURE  OF 
THE  ATMOSPHERE. 

Mr.  Editor,— If  you  think  the  fol- 
lowing hints  are  deserving  a  place  in 
your  Magazine,  their  insertion  may  pro- 
bably be  of  use  to  D.  M'L.  as  we  do  not 
observe  that  any  answer  has  yet  been 
given  to  his  first  query  in  No.  9,  page 
143. 

It  is,  we  believe,  a  generally  known 
fact,  that,  in  every  region  of  the  globe, 
the  farther  we  ascend  from  the  surface 
of  the  earth,  the  air  always  becomes 
colder,  and,  at  a  certain  altitude,  the 
temperature  is  so  low  as  to  keep  Avater 
constantly  frozen  ;  it  is  also  found  that 
this  height  is  greater  or  less,  accoi'ding 
to  the  latitude.  Thus,  on  the  Andes, 
under  the  equator,  Humboldt  has  shown 
It  to  be  13,264  feet  above  the  level  of  the 
sea ;  in  lat.  46°  on  the  Alps,  8768  feet ; 
and  in  Lapland,  in  lat.  68°,  it  is  3520 
feet;  and,  if  over  any  meridian  a  line 
be  supposed  to  be  drawn,  passing  through 
these  points,  an  arch  will  be  formed, 
called  the  line  of  congelation,  or  of  per- 
petual frost. 

Now,  it  is  evident,  that  the  summits 
of  mountains  projecting  beyond  this  line 


must  always  be  subjected  to  a  tempera- 
ture below  the  freezing  point  of  water, 
consequently,  the  snow  which  falls  upon 
them  will  remain  continually  in  an  un- 
melted  state,  until  it  accumulates  in  huge 
masses,  which  roll  down  the  sides  of  the 
mountains,  and  are  melted  in  the  vallies 
below. 

The  cause  of  this  coldness  in  the  upper 
regions  of  the  air,  will  be  best  accounted 
for,  if  caloric  be  considered  as  a  subtle 
fluid,  originally  belonging  to  our  globe, 
and  the  sun,  the  great  store-house  of 
light,  acting  merely  as  an  agent  in  the 
production  of  it.  We  are  borne  out  in  this 
opinion,  by  the  fact,  that  the  rays  pro- 
ceeding directly  from  the  sun,  have  not 
the  power  of  eliciting  heat  when  they 
pass  through  a  transparent  medium,  but 
only  when  they  meet  with  an  opaque 
substance;  hence,  the  light  radiating 
from  the  sun,  passes  onwai'd  through  our 
atmosphere  without  heat  being  produced, 
there  not  being  sufficient  matter  to  be 
acted  upon ;  but  when  it  is  retarded  by 
the  opaque  body  of  the  earth,  an  insen- 
sible action  is  excited  upon  the  particles 
of  matter,  caloric  is  disengaged  and  heats 
the  surrounding  air  near  the  surface ;, 
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but  which  never  rising  (on  account  of 
its  greater  density)  to  any  consid-erable 
height,  the  higher  atmosphere  is  left  at 
the  low  temperature  hefoi-e-mentioned. 
It  is  in  this  view,  that  Professor  Leslie 
has  been  enabled  to  trace  the  gradations 
of  cold  in  the  higher  regions  of  the  air, 
and  even  to  determine  the  point  at  which 
perpetual  frost  commences,  having  pre- 
viously ascertained  the  law  which  con- 
nects the  capacity  for  heat  with  the  ra- 
rity of  the  air,*  and  by  comparing  the 
results  which  he  has  obtained  with  those 
actually  ascertained  by  Humboldt,  the 
difference  is  so  trifling  that  they  may  be 
considered  as  a  proof  of  the  correctness 
of  the  theory. 

Trio. 

St.  Andrews,  July  16,  1824. 

— — — — V 

*  See  Leslie's  Elements  of  Geometry. 


BARKER'S  MILL. 

Mr.  Editor, — It  would  much  oblige 
me,  and  I  doubt  not  many  othei's,  if  you, 
or  any  of  your  intelligent  Correspondents 
would  state  what  is  at  present  thought 
of  the  water  machine  called  Barker's 
Mill.  The  Encyclopedia  Brittanica 
(article  Watei'- Works)  gives  it  such  a 
high  character,  and  recommends  its  a- 
doption  so  strenuously,  that  it  seems 
probable  the  use  of  it  would  have  been 
much  more  common  than  it  is  at  pre- 
sent, if  there  had  not  been  something 
erroneous  in  the  statements  concerning 
it.  Euler  and  Desaguliers  considered 
it  attentively,  and  approved  of  it  highly, 
as  being  b«th  a  simple  and  an  economical 
contrivance.  As  the  construction  of  it 
is  so  simple  and  easy,  why  is  it  not  in 
general  use,  if  the  power  equals  that  of 
the  same  quantity  of  water  on  a  common 
bucket- wheel  ? 

I  am, 

Sir, 
Your  most  obedient  servant, 

B.  V. 


BOULTON'S  PUMP. 

Mr.  Editor, — InaDictionaryof  Arts 
and  Sciences  by  G.  Gregory,  D.  D,, 
published  in  1807,  there  is  a  description 
of  a  Pump  invented  by  Mr.  Boulton, 
and  a  drawing  given  of  it  applicable  to 
four  different  situations;  the  plate  de- 
cribing  it,  is  at  page  542  of  the  Dic- 
tionary. As  I  wish  a  machine  of  this 
kind,  can  any  of  your  numerous  Cor- 
respondents inform  me  if  this  Pump  has 
ever  been  put  in  practice,  and  if  it  an- 
swei's  the  end  described. 

A  Constant  Reader. 

N.  B. — The  description  of  the  Pump 
is  in  page  523,  as  also  the  principle  upon 
which  it  operates,  referring  to  figure  12 
on  the  plate. 


QUERIES. 
Sir, — If  any  of  your  Mathematical 
readers  will  solve  the  following  problem, 
it  will  oblige  a  constant  reader ; — it  is 
Ingram's  61st  Miscellany. 

If  a  heavy  sphere,  of  which  the  diame- 
ter is  4  inches,  be  dropped  into  a  conical 
glass  full  of  water,  of  which  the  diame- 
is  5  inches  and  the  altitude  6  inches, 
how  much  water  will  run  over  ? 

A  Hamiltonian. 
Hamilton,  March  29,  1824. 

2.  Are  flowers  which  are  kept  in  a 
bed-room  hurtful  to  the  health  of  the  per- 
son who  occupies  it  ? — and,  if  so,  what 
is  the  cause? — Philomathes. 

3.  Of  any  cube  number  under  a  mil- 
lion, given  the  unit  figure,  the  two  fi- 
gures next  the  left  hand,  and  the  number 
of  places,  to  name  its  cube  root  instantly 
and  Avithout  the  assistance  of  the  pen. 
For  example :  in  a  certain  number,  given 
the  unit's  figure  6,  the  two  figures  as 
above-mentioned  43,  and  the  number  of 
places  6,  what  is  the  root? — J.  D.  E. 

4.  What  is  the  best  way  to  remove  the 
marks  of  flies  out  of  paper  that  has  been 
exposed  to  the  sun,  without  injuring  its 
colour? — S.   L. 


SCIENTIFIC  INTELLIGENCE. 


Perkins^  Steam-Engine. — The  Biblio- 
theque  Universelle  for  March  1824,  con- 
tains an  elaborate  paper  on  Mr  Perkins' 
Steam-Engine,  by  a  friend  of  Mr.  Per- 
kins, which  was  carried  to  Geneva,  and 
communicated  to   the   editors   by   Mr. 


Church,  the  American  Consul,  who  had 
made  a  voyage  to  London  for  the  express 
pui'pose  of  seeing  Mr.  Perkins'  appa- 
ratus. This  paper  contains  the  most 
complete  description  of  the  above  engine 
which  has  yet  appeared,  and  it  presents, 
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we  believe,  the  first  attempt  to  explain 
its  operation  on  philosophical  principles. 
The  following  will  give  the  reader  an 
idea  of  the  propositions  maintained  in  it : 
1.  It  is  said,  that,  in  the  generator,  or 
high-pressure  boiler,  the  heat  is  greatest 
at  the  top,  and  decreases  towards  the  bot- 
tom, against  which  the  flame  and  heat  of 
the  furnace  are  chiefly  directed ;  so  that 
while  the  temperature  of  the  upper  parts 
of  tha  boiler  is  at  i^OO",  that  of  the  lower 
parts  next  the  fire  may,  in  extreme  cases, 
be  so  low  as  40*'.  2.  Although'the  water 
exposed  in  this  manner  to  the  intense  heat 
of  a  furnace,  remains  permanently  cold, 
yet,  if  any  crack  or  opening  should  take 
place  in  the  bottom  of  the  boiler  within 
which  the  water  is  pressed  with  a  force 
of  at  least  400  lb.  on  the  inch,  no 
water  will  issue  at  the  opening.  The 
reason  assigned  for  this,  we  are  unable 
to  comprehend,  or  to  render  intelligible. 
3.  It  is  proposed  "  to  pump  back  the 
heat"  into  the  boiler,  after  it  has  done 
its  office  of  impelling  the  piston  in  the 
cylinder ;  to  pump  it  back  into  the  gen- 
erator, and  to  cause  it  in  this  way  to  act 
again  and  again  upon  the  piston  ;  so  that, 
in  this  manner,  the  author,  in  the  fer- 
vour of  his  imagination,  thinks  it  but 
reasonable  to  expect,  that  an  apparatus 
of  this  kind  may  be  constructed,  which, 
when  once  sufficiently  heated,  will  con- 
tinue to  move  for  ever,  and  to  drive  ma- 
chinery of  itself,  without  any  farther 
consumption  of  fuel.  On  looking  into 
his  description  of  this  part  of  the  appar- 
atus, we  find  the  plan  consists  merely  in 
heating  the  water  of  the  generator  by  the 
waste  steam  from  the  cylinder, — a  plan 
which  has  been  already  frequently  pro- 
posed, and  which  is  indeed  practised  to 
a  certain  extent  in  every  steam-engine  in 
the  kingdom. — Jamesoris  Journal. 


Singular  Effect  of  Heat  on  the  Colours 
of  Glass. — In  a  memoir  on  rare  minerals, 
published  in  the  Memoirs  of  the  Physical 
Society  of  Geneva,  torn.  i.  part  ii.  p.  471, 
M.  Soret  mentions  some  curious  facts  re- 
specting two  kinds  of  glass  employed  by 
MM.  Dumas  and  Raisin  of  Geneva,  in 
giving  the  tints  to  artificial  topazes. 

One  of  these  glasses,  or  pastes,  is  of  a 
bright  yellow  colour,  similar  to  that  of  the 
corundum,  commonly  called  oriental  topaz. 
When  this  glass  is  reduced  to  small  frag- 
ments, and  exposed  to  the  action  of  the 
fire,  it  assumes  in  succession  the  following 
colours,  viz.  bright  yellow,  orange  yellow, 
orange,  orange  red,  violet  red. 


Another  pwte,  of  an  aqu^-marine  bl^f 
colour,  or  a  bright  blue,  passes,  by  the  ap- 
plication of  an  increasing  heat,  from  bright 
blue  to  bright  aqua-marine  green,  and  then 
to  yellowish  green.  In  cooling,  the  glass 
returns  to  its  first  tint  through  the  same 
tints.  If  the  fire  is  pushed  to  red  hegA, 
the  yellowish  green  tint  becomes  a  bright 
yellow,  and  finally  an  orange  yellow.  This 
last  colour  is  permanent  in  the  glass  after 
cooling.  M.  Soret  quotes  the  analogous 
experiments  of  Dr.  Brewster  on  the  ruby, 
and  those  of  M.  Berzelius  on  differeiit 
metallic  glasses. — Breicsters  Journal. 


Mr.  Barlow's  Neutralizing  Plate. — We 
are  happy  to  learn  that  this  eminent  natural 
philosopher  has  received  the  highest  reward, 
viz.  that  of  ^6.00,  given  by  the  Board  of 
Longitude,  for  his  plate  for  neutralizing 
the  action  of  the  iron  of  ships  in  producing 
a  deviation  in  the  compass. 

The  centre  of  a  small  circular  iron  plate 
is  placed  in  the  line  of  the  attraction  of  the 
ship's  iron,  and  at  a  proper  distance  behind 
and  below  the  pivot  of  the  compass  needle, 
the  position  of  this  line  having  been  ascer- 
tained previously  to  the  ship's  leaving  port, 
an  operation  which  will  be  greatly  facilitated 
by  a  table  for  this  p\irpose,  prepared  by  Mr. 
Barlow.  When  this  is  done,  the  needle 
will  remain  active  and  vigorous  in  the  polar 
regions,  and  will  direct  itself  in  the  true 
magnetic  meridian,  in  whatever  part  of  the 
world  the  ship  is  placed.  This  effect  pf 
Mr.  Barlow's  invention  has  been  experi- 
mentally established  between  the  61^  of 
south  latitude  and  the  81°  of  north  latitude, 
by  the  accurate  observations  of  Lieutenant 
Foster,  and  by  other  naval  officers.  There 
are  few  scientific  inventions  of  modern  times 
more  truly  beautiful  in  principle,  and  more 
useful  in  practice,  than  this  of  Mr.  Bar- 
low's.— Ih. 


Mr.  Scoreshy's  New  JExperiments  on 
Magnetism. — Mr.  Scoresby  had  formerly 
shown,  that  bars  of  steel  could  be  rendered 
highly  magnetic  by  hammering  them  in  a 
vertical  position,  with  the  lower  end  resting 
upon  a  poker  or  rod  of  iron.  This  pro- 
cess, however,  he  has  greatly  improved  by 
hammering  the  steel  bars  between  two  bars 
of  iron.  The  steel  bars  were  the  eighth  part 
of  an  inch  in  diameter. 

When  only  one  bar  of  iron  was  used,  a 
steel  wire,  six  inches  long,  lifted  a  nail 
weighing  186  grains  ;  but  when  two  bai's 
of  iron  were  used,  the  wire  lifted  326 
grains.       When   the   new  process  was  em- 
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ployed  with  an  iron  bar  eight  feet  long,  a 
steel  wire  six  inches  long  lifted  669  grains, 
or  four  times  its  own  weight. 

Mr.  Scoresby's  theory  of  this  process  is, 
that  percussion  on  magnetizable  substances 
in  mutual  contact  inclines  them  to  an  equa- 
lity of  condition,  in  the  same  manner  as  all 
bodies  of  different  temperatures  tend  to  as- 
sume the  same  temperature  when  in  con- 
tact. The  two  great  iron  bars  being  made 
raagnetical  by  position,  the  interposed  bar 
of  steel  will  therefore,  when  thrown  into  a 
state  of  vibration  by  percussion,  receive  a 
portion  of  their  magnetism.  In  like  man- 
ner a  magnet,  when  struck  in  the  air  with 
a  piece  of  flint,  or  upon  a  body  of  inferior 
magnetic  quality,  will  have  its  magnetism 
diminished. — lb. 


Aurora  Borealis  imitated  by  an  Electro- 
Magnetic  Experiment. — M.  le  Chevalier 
de  Nobili,  of  Modena,  the  author  of  this 
experiment,  took  a  large  metallic  wire,  co- 
vered with  silk,  and  coiled  it  up  so  as  to 
form  a  spiral  plate,  with  24  turns,  the  wire 
of  one  turn  being  always  in  contact  with  the 
adjacent  one.  When  a  weak  electrical  dis- 
charge is  made  to  pass  through  this  spiral 
plate,  a  light  is  seen  to  proceed  from  the 
centre  of  all  the  spires.  It  resembles  arti- 
ficial fire,  and  is  very  distinctly  visible  with- 
out darkening  the  cliamber  in  which  the  ex- 
periment is  made.  When  the  wire  is  coiled 
up  in  a  rectangular  shape,  a  very  faint  light 
is  seen.  M.  Nobili  considers  this  last  as 
the  ordinary  electrical  light,  and  the  first  as 
electro-magnetic,  as  it  is  displayed  only  in 
the  case  when  electricity  exerts  a  magnetic 
influence.  M.  Nobili  has  announced  a 
work  entitled  Questions  sur  Magnetisme, 
in  which  he  discusses  all  the  recent  disco- 
veries in  that  science.  See  Bibliotheque 
Universelle,  Jan.  1824,  p.  39. 

On  the  Combustion  of  Iron  by  Sulphur- 
ous Vapour. — Professor  Hare  has  observed, 
that  if  a  gun  barrel  be  heated  red  hot  at  the 
butt  end,  and  a  piece  of  sulphur  thrown  into 
it,  a  jet  of  ignited  sulphurous  vapour  will 
issue  from  the  touch-hole,  when  the  mouth 
of  the  barrel  is  closed  with  a  cork,  or  when 
it  is  blown  into.  He  found  that  a  branch 
of  iron  wu-e,  exposed  to  this  jet,  will  burn 
as  if  ignited  in  oxygen  gas,  and  will  fall  down 
in  the  fijrm  of  fused  globules,  in  the  state  of 
proto-sulphuret.  When  hydrate  of  potash 
is  exposed  to  the  jet,  it  will  fuse  into  a  sul- 
phuret  of  a  fine  red  colour. — Dr.  Hare's 
Letter  to  Professor  SilUman. 

Mountain  Tallow. — Specimens  of  this 
mineral  substance  were  lately  found  in  a  bog 


on  the  borders  of  Loch  Fyne.  This  curi- 
ous  mineral  was  first  observed  by  some  pea- 
sants on  the  coast  of  Finland  in  1736  ;  af- 
terwards it  was  found  in  one  of  the  Swedish 
lakes.  M.  Herman,  physician  at  Stras- 
burgh,  observed  a  similar  substance  in  the 
water  of  a  fountain  near  that  city;  and 
Professor  Jameson  met  with  it  in  this 
country.  It  has  the  colour  and  feel  of  tal- 
low, and  is  tasteless.  The  following  notice 
in  regard  to  it  was  sent  to  us  : — It  melts 
at  1180  and  bojig  at  290°;  when  melted, 
it  is  transparent  and  colourless ;  on  cooling, 
becomes  opaque  and  white,  though  not  so 
much  so  as  at  first.  It  is  insoluble  in  wa- 
ter, but  soluble  in  alcohol,  oil  of  turpentin*, 
olive  oil,  and  naphtha,  while  these  liquids  ar« 
hot,  but  it  is  precipitated  again  when  they 
cool.  Its  specific  gravity  in  the  natural 
state  of  it,  is  0.6078  ;  but  the  tallow  is  lull 
of  air-bubbles,  and,  after  fusion,  which  dis- 
engages  the  air,  the  specific  gravity  is  0.983, 
which  is  rather  higher  than  that  of  tallow. 
It  does  not  combine  with  alkalies,  nor  forai 
soap.  Thus  it  difiers  from  every  class  of 
bodies  known ; — from  the  fixed  oik,  in  not 
forming  soap  : — from  the  volatile  oils  and 
bituments,  in  being  tasteless  and  destitute  of 
smell.  Its  volatility  and  combustibility  are 
equal  to  those  of  any  volatile  oil  or  njikpfa- 
tha. — Jameson's  Journal. 

Extraordinary  extent  of  the  Baize  tmd 
Flannel  Manufacture  at  Rochdale,— ~"  la 
the  town  of  Rochdale,  and  the  adjacent  vil- 
lages, there  are  manufactured,  every  week, 
of  flannels  and  baizes,  about  20,000  pieces^ 
of  46  yards  each,  making  47,840,000  yards 
per  annum.  It  is  supposed  that  17>840,000 
yards  are  exported ;  the  remaining  30  mil- 
lions of  yards  are  consumed  in  the  United 
Kingdom,  being  an  average  of  about  H 
yards  for  each  individual.  Some  good  flan- 
nels are  manufactured  in  Wales;  a  few 
coarse  ones  at  Keswick,  and  some  other 
towns  and  villages  in  the  kingdom.  A  few 
are  manufactured  on  the  Continent,  and 
works  for  that  purpose  are  now  erecting 
in  America ;  but  the  whole  of  the  flannels 
manufactured  on  the  globe,  besides  those 
manufactured  in  Rochdale  and  its  imnxedi- 
ate  vicinity,  are  not  equal  in  quantity  to 
those  made  there.  The  price  of  flannels  is 
from  fid.  to  8s.  per  yai-d ;  and  the  average 
may  be  stated  at  from  13d.  to  14d.  per 
yard ;  so  that  the  annual  value  of  the  ana- 
nufacture  may  be  stated  at  about  three 
millions  Sterling.  The  wool  costs  fully  <me- 
half  of  the  wholesale  selling  price  ;  the  oil, 
labour,  and  finishing,  &c.  constitute  nearly 
tile  other  half." 
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ABSTRACT  OF  THE  THIRD  REPORT 

OF    THE 

Directors  of  the  Edinburgh  School  of  Arts,  for  the  Instruction 
of  Mechanics,  1st  June,  1824. 

(Concluded  from  page  16.) 


Mr.  Wilson's  Report. 
"  If  the  Lectures  on  Arithmetic  had 
any  marked  peculiarity,  it  was  that  of 
leading  the  student  to  trace  every  opera- 
tion which  he  was  required  to  perform, 
to  some  established  principle.  The 
utility  of  such  an  exercise  is  too  obvious 
to  require  any  illustration,  since  it  is  a 
matter  of  experience  to  all  who  are  en- 
gaged in  conducting  business,  that  the 
technical  rules  given  in  the  ordinary 
Treatises  of  Arithmetic  for  the  solution 
of  practical  questions,  can  rarely  or 
never  be  employed.  It  is  not  meant  to 
be  insinuated  that  the  formal  mode  of 
procedure  adopted  in  the  majority  of  our 
seminaries  ought  to  be  abandoned  ;  but 
it  is  contended  that  the  mere  cii'cum- 
stance  of  the  scholar  being  able  to  follow 
the  routine  prescribed,  is  an  attainment 
of  comparatively  little  value,  unless  he 
perceives  the  principles  on  which  the 
rules  are  founded.  The  first  object, 
therefore,  constantly  kept  in  view 
throughout  the  course,  was  to  place  dis- 
tinctly before  the  understanding  of  the 
student,  the  precise  natui-e  of  the  opera- 
tion to  be  performed;  and  having  ex- 
plained the  ordinary  manner  of  proced- 
ure by  a  reference  to  these  principles 
formerly  illustrated,  to  leave  him  to  the 
unfettered  exercise  of  his  own  judgment 
in  discovering  by  what  path  the  conclu- 
siMi  might  be  more  speedily  attained. 
To  render  this  part  of  the  subject  more 
interesting,  recourse  was  had  to  the 
palpable  symbols  formerly  procured ; 
and  both  the  Roman  Abacus,  and  Chi- 
nese Swanpan  were  exhibited. 

"  After  a  very  full  explanation  of  the 
principles  of  Algebra — a  portion  of  sci- 
ence entirely  new  to  the  great  majority 
of  the- students,  their  attention  was  par- 
ticularly directed  to  the  doctrine  of 
chances — a  subject  adverted  to  in  a  very 
cursory  manner  last  year ;  and  regarding 
which,  no  information  is  to  be  found  in 
the  most  popular  elementary  treatises. 
The  subject,  however,  is  one  of  great 
practical  importance;  for  without  some 
acquaintance  with  the  leading  principles 
of  this  doctrine,  the  method  of  estimat- 
ing the  value  of  annuities  for  life,  of  cal- 
culating the  premiums  on  insurances, 
&c.  cannot  be  understood.      In  the  in- 


vestigations connected  with  this  subject, 
an  opportunity  was  aflforded  of  demon- 
strating the  ruinous  nature  of  all  specu- 
lations in  lotteries  and  other  games  of 
chance,  however  flattering  the  pi'ospect 
of  success,  and  also  of  showing  that  it 
was  only  by  calculations  founded  on  the 
principles  unfolded  in  this  science,  that 
Benefit  and  Friendly  Societies  can  be 
formed  on  a  secure  and  permanent  basis. 
"  In  the  department  of  Geometry,  the 
truths  demonstrated,  were  illustrated  by 
means  of  palpable  diagrams.  The  text- 
book placed  in  the  hands  of  the  students, 
contained  demonstrations  of  the  several 
theorems;  but  these  sensible  representa- 
tions were  found  to  be  extremely  useful 
in  conveying  accurate  ideas  of  the  truths 
enunciated,  and  in  impressing  them  more 
deeply  on  the  mind. 

"  It  is  not  easy  to  state  the  precise 
number  of  students  who  attended  the 
Mathematical  Class.  Generally  speak- 
ing, the  attendance  was  somewhat  less 
numerous  than  during  last  session,  but 
it  was  much  steadier.  The  average  may 
be  reckoned  from  150  to  200. 

"  At  the  commencement  of  the  ses- 
sion, an  attempt  was  made  to  classify 
the  students,  by  assigning  particular 
seats  to  those  who  were  desirous  of  di- 
recting their  chief  attention  to  Mathe- 
matical Science.  This  arrangement  wag 
adopted  with  a  view  to  ascertain  the 
regularity  with  which  the  Lectures 
were  attended,  and  likewise  on  account 
of  the  great  facilities  Avhich  it  afforded 
for  the  examination  and  correction  of 
exercises.  To  each  seat  one  of  the  stu- 
dents was  appointed  Inspector,  whose 
duty  it  was  to  collect  the  exercises  of 
that  seat  to  which  he  belonged — t©  exa- 
mine and  correct  them  if  necessary,  and 
afterwards  return  them  to  their  respec- 
tive authors.  The  person  selected  to  fill 
the  office  of  Inspector,  was  he  who  had 
excelled  in  the  performance  of  exercises, 
and  who  was  therefore  best  qualified  to 
undertake  the  duty.  It  is  almost  un- 
necessary to  add,  that  this  duty  was 
most  cheerfully  performed  by  all  the  in- 
dividuals so  appointed,  although  many 
of  them  can  devote  but  a  very  small 
portion  of  time  to  scientific  pursuits. 
It  was  left  entirely  to  the  students    to 
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comply  with  this  proposed  arrangement, 
according  to  their  own.  discretion ;  but 
upwards  of  70  gave  in  their  names  as 
desirous  of  having  seats  assigned  them, 
and  the  avei'age  number  of  exercises 
performed  by  each  (exclusive  of  the  prize 
exercises)  was  19. 

"  As  several  individuals  who  attended 
the  Mathematical  Class  during  the  for- 
mer session,  had  again  entered  as  stu- 
dents of  the  School  of  Arts,  it  was 
judged  expedient  to  devote  another  hour 
a- week  for  their  instruction.  The  course 
of  Plane  Geometry  through  which  they 
had  passed,  being  in  several  respects  in- 
complete, it  was  necessary  to  take  a 
short  review  of  the  principal  propositions 
formerly  demonstrated.  The  elements 
of  Trigonometry,  the  most  useful  prob- 
lems in  Mensuration,  and  the  nature  of 
Logarithms,  were  afterwards  explained. 
The  construction  of  the  Sliding  Rule, 
so  useful  to  practical  Mechanics,  was 
then  shown,  and  a  few  of  the  students 
constructed  Rules  for  themselves.  A 
great  variety  of  questions  were  proposed 
in  the  Class,  so  that  every  one  became 
expert  in  the  solution  of  the  simpler 
problems.  It  was  intended,  at  the  out- 
set, to  have  demonstrated  the  simpler 
properties  of  the  Conic  Sections  ;  but  as 
the  session  was  so  short,  it  was  consid- 
ered more  expedient  to  confine  the  at- 
tention to  objects  of  practical  utility. 
The  few  weeks  that  remained,  M'ere 
therefore  employed  in  pointing  out  the 
construction  and  manner  of  using  the 
ordinary  instruments  for  Land-Measur- 
ing, Surveying,  Levelling,  &c.  ;  and  as 
the  institution  is  now  provided  with  an 
excellent  Theodolite,  a  few  of  the  stu- 
dents were  occasionally  employed  in 
measuring  the  heights  and  distances  of 
several  prominent  objects  in  the  neigh- 
bourhood of  the  city. 

"  The  attendance  at  the  second  Class 
was,  of  course,  much  less  numerous  than 
at  the  first,  with  the  exception  of  the 
first  three  or  four  Lectures,  when,  as 
was  to  be  expected,  many  attended  who 
were  quite  unable,  from  their  want  of 
the  requisite  pi'eparatory  knowledge,  to 
derive  any  benefit  from  such  prelections. 
Th«  number  of  regular  attenders  fluctu- 
ated between  30  and  50. 

"  About  t>vo  months  previous  to  the 
termination  of  the  caurse,  a  series  of 
exercises  were  dravp^n  up  for  each  Class, 
and  circulated  among  the  students.  To 
that  individual  of  each  Class  who  per- 
formed the  greatest  number  of  these  ex- 


ercises, a  silver  medal  was  given;  and, 
from  the  specimens  contained  in  the 
Appendix,  the  Directors  will  be  enabled 
to  judge  of  the  proficiency  of  the  stu- 
dents in  this  department  of  science. 
They  will  perceive  that  the  time  has  not 
been  squandered  in  mei*e  i-ecreation,  but 
in  the  acquirement  of  substantial  know- 
ledge. 

''  It  would  be  improper  to  conclude 
my  Report  without  adverting  to  the 
meritorious  conduct  of  the  students. 
Their  attention  was  often  solicited  to 
details  of  a  very  dry  and  uninteresting 
nature,  but  no  signs  of  impatience  were 
ever  manifested.  From  all  of  them  1 
have  received  the  greatest  respect ;  and, 
from  several  of  them,  expressions  of 
kindness  and  gratitude,  which  will  not 
soon  be  effaced  from  my  memory." 

There  is  given  in  the  Appendix,  a 
few  of  the  prize  questions  given  out  by 
Mr.  Wilson,  with  a  selection  from  the 
solutions  that  were  received.  It  has 
been  ascertained,  to  the  satisfaction  of 
Mr.  Wilson  and  the  Secretary,  that 
these  solutions  are,  bona  fide,  the  pro- 
ductions of  the  students,  and  that  they 
received  no  assistance  whatsoever,  ex- 
cept such  as  they  could  obtain  from  the 
books  in  the  library,  explanatory  of  the 
principles  upon  which  the  questions 
were  to  be  solved. 

We  select  the  following  questions  from 
this  Appendix,  as  we  are  sure  they  must 
be  interesting  to  our  readers,  and  in  the 
hope  that  it  may  stimulate  mechanics 
here,  to  similar  exertions  in  the  acqui- 
sition of  such  useful  knowledge. 
Exercises  of  tlie  First  Class. 

No.  I. — The  number  of  teeth  in  a 
wheel  and  pinion,  are  260  and  45  re- 
spectively ;  in  how  many  revolutions  of 
the  pinion  will  there  be  a  recurrence  of 
the  same  teeth  ? 

Aiiswer  hy  Alexander  Vannet — Age 
24 — attended  the  Third  Session. 

From  a  consideration  of  the  question, 

260 
it  is  evident  that will  express  the 

45 
number  of  times  the  pinion  will  revolve 
during  one  rcA^olution  of  the  wheel,  or 
that  260  revolutions  of  the  pinion  will 
con-espond  with  45  revolutions  of  the 
wheel.  But  by  reducing  the  above  frac- 
tion to  its  lowest  terms,  or  dividing  both 
numbers  by  5,  we  shall  find  that  52 
revolutions  of  ^  the  pinion,  correspond 
with  9  of  the  wheel,  which  vvill  be  the 
fewest  revolutions  in  which  a  recurrence 
of  the  same  teeth  can  take  place. 
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Note. — If  the  numbers  (which  repre- 
sent the  teeth  in  the  wheel  and  pinion) 
hare  no  common  measure,  or,  in  other 
words,  are  prime  to  each  other,  the 
wheel  will  have  to  revolve  as  many 
times  as  ther6  are  teeth  in  the  pinion  ; 
and,  in  the  same  time,  the  pinion  will 
revolve  as  many  times  as  there  are  teeth 
in  the  wheel,  before  there  can  be  a  re- 
currence of  the  same  teeth. 

No.  VII. — A  person  wishes  to  con- 
struct an  orrery,  to  exhibi<  the  respec- 
tive revolutions  of  the  earth  and  moon, 
supposing  the  former  to  turn  on  her 
axis  365  times,  while  the  latter  revolves 
29  times.  The  pinion  will  not  admit  a 
greater  number  of  teeth  than  12;  how 
many  teeth  must  there  be  in  the  circum- 
ference of  the  wheel  ? 

Solution  hy  Charles  Gibb,  Mill  Wright 
— Age  18 — attended  Third  Session. 

If  the  number  of  teeth  in  the  wheel 
be  365,  the  number  in  the  pinion  must 
be  29. 

But  the  fraction  -^-^-^  may  be  resolved 
into  a  continued  fraction, 
1 

■T2--f  1 

2+_l_ 

2+1 
2 
froni  which  we  obtain  the  following  ap- 
proximations : 

Ist  Approximation -^^ 

2d tV 

3d ^% 

4^th /^ 

5th T^A 

that  is,  if  the  pinion  has  12  teeth,  th^ 
wheel  must  have  151. 

No.  VIII.  —A  body  plunged  into  a 
vessel  containing  100  pints  of  water, 
loses  12  lbs.  weight ;  how  many  lbs.  of 
salt  must  be  dissolved  in  it,  in  order 
that  the  body  plunged  into  the  salt  water 
may  lose  19  lbs.  of  its  weight.  It  being 
supposed  that  100  pints  of  ^.^sh  water 
weigh  60  lbs. — that  a  body  ^  ,  iged  into 
a  fluid  loses  a  part  of  its  weight  equal  to 
that  of  the  fluid  which  it  displaces — and 
also  that,  when  the  salt  is  dissolved,  the 
water  is  not  augmented  in  bulk. 

Solution  5y  James  Hutchison— ^^e  16 
— attended  Third  Session — not  yet  gone  to 
a  Trade. 

If  60  Ibc.  (the  weight  of  the  100  pints) 


make  It  lose  12  lbs.  of  its  weight,  then 
to  find  how  many  lbs.  will  make  it  lose 
19,  state  12  -.  19  :  :  60  :  95  ==  the  num- 
ber of  lbs.  in  whole  (salt  and  water). 
But  there  were  60  lbs.  of  water,  there 
must  therefore  be  95 — 60,  or  35  lbs.  of 
salt. 


Mr.  Buchanan  s  Report. 

"  During  the  course  of  Lectures  just 
terminated  in  the  Mechanical  Class,  in 
addition  to  the  subjects  treated  of  during 
the  preceding  session ;  the  doctrines  and 
the  great  laws  of  Motion  were  also 
considered ;  the  effects  of  uniform  and 
accelerated  Motion  were  explained,  and 
applied  to  calculate  the  laws  of  Falling 
Bodies,  and  of  Bodies  descending  down 
Inclined  Planes.  The  same  principles 
enabled  us  to  calculate  the  descent  of 
rivers,  and  the  motions  and  discharge  of 
water,  either  running  in  an  open  chan- 
nel, or  propelled  in  closed  pipes  by  vari- 
ous head  pressures.  After  considering 
the  subject  of  Clock  and  Watch-work, 
and  the  machinery  of  the  various  escape- 
ments, and  showing  those  models  of  the 
institution  which  had  not  been  hitherto 
exhibited,  and  to  which  had  been  added 
that  of  the  Hydraulic  Ram,  we  con- 
cluded with  the  subject  of  the  Steam 
Engine,  the  elementary  principles  of 
which  the  students  had  already  acquired 
the  knowledge  of  in  the  course  of  their 
studies. 

"  In  the  course  of  the  session,  several 
questions  were  proposed  as  exercises  for 
the  students ;  the  answers  to  which  were 
in  general  satisfactory,  and  showed  a  com- 
plete knowledge  of  the  subjects  treated  of. 
To  one  of  these  questions  which  was 
originally  proposed  to  me  by  a  student,  ^ 
one  answer  was  received  from  Mr. 
Joseph  Herries,  which  is  so  satisfactory, 
that  I  have  annexed  a  cop;^  of  it  as  a 
specimen  of  the  progress  of  the  students,* 
in  the  Appendix.  It  exhibits  such  a 
degree  of  knowledge  on  the  subject  of  the 
Strength  and  Stress  of  Materials,  and  of 
the  efi«ct  of  oblique  and  of  cross  strains, 
as  very  few  Mechanics,  at  least  until 
the  establishment  of  this  Institution, 
could  boast.  It  has  been  remarked  by 
Professor  ROBISON,  when  lamenting  the 
ignorance  of  our  Artists  on  this  import- 
ant branch  of  Mechanics — *  We  doubt,' 

*  We  regret  that  we  cannot  give  an  idea 
of  this  question  at  present,  without  a  dia- 
gram ;  we  may,  perhaps,  take  a  future  op- 
portunity of  doing  so. 
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says  he,  *  very  much,  if  one  carpenter 
in  an  hundred  can  give  a  reason  to  con- 
vince his  own  mind,  that  a  joist  is 
stronger,  when  laid  on  its  edge,  than 
when  laid  on  its  broad  side. '  Certainly, 
when  we  look  at  this  exercise,  we  shall 
be  convinced  that  the  above  reflection  is 
in  a  fair  way  of  being  removed  from  the 
rising  generation  of  our  Artists  and  Me- 
chanics." 

At  the  conclusion  of  the  Lectures  last 
year,  the  summer  months  were  again  oc- 
cupied by  the  Class  for  Architectural  and 
Mechanical  Drawing,  under  the  able  di- 
rection of  Mr.  Dick,  and  upon  the  same 
plan  as  the  preceding  year ;  an  account 
of  which  will  be  found  in  the  Second 
Report  of  the  Directors.  No  one  can 
entertain  a  doubt  of  the  utility  of  this 
branch  of  instruction  to  Mechanics ;  and 
we  have  received  a  very  satisfactory  proof 
of  the  practical  good  effects,  even  of  that 
limited  extent  of  teaching,  which  our 
time  pei'mits,  by  having  been  informed 
by  a  very  intelligent  Master  Mechanic, 
that  the  value  to  him  of  one  of  his  most 
able  workmen  had  been  very  greatly  in- 
creased, by  the  power  he  had  acquired  of 
making  drawings  of  Machinery.  There 
will  be,  during  the  present  summer,  two 
Cleisses,  which  will  each  receive  twenty- 
four  lessons  of  two  hours;  each  Class 
consisting  of  thirty  students,  which  is 
the  greatest  number  that  can  be  taught 
at  one  time. 

The  Subscribers  must  be  aware  how 
much  the  success  of  the  institution  de- 
pends upon  the  Teachers ;  and  its  con- 
tinued prosperity  is  the  surest  proof  of 
the  assiduity  and  skill  with  which  these 
Gentlemen  have  discharged  their  duties. 
Besides  an  hour  in  each  week  for  seven 
months,  occupied  in  delivering  the  Lec- 
ture, Mr.  Buchanan  and  Dr.  Fyfe 
were  necessarily  engaged  many  hours  a- 
week,  in  preparing  their  experiments ; 
and  Mr.  Wilson,  in  addition  to  three 
Lectures  a-week  delivered  regularly  for 
the  same  period,  fr«quently  met  his  pu- 
pils for  examination,  and  he  corrected 
weekly  from  fifty  to  sixty  written  exer- 
cises. Those  only  can  judge  of  the  ex- 
tent of  Mr.  Dick's  exertions,  who  are 
a\vare  of  the  labour  attending  a  Drawing 
Class  of  thirty  pupils  for  two  hours,  with 
aU  the  previous  preparations  of  copies 
which  are  required.  Nothing  but  an 
ardent  zeal  in  the  promotion  of  this  good 
work,  could  have  inspired  the  unwearied 
industry  nrhich  tke  Teachers  have  shown ; 


and  when  the  sum  which  has  been  di- 
vided among  them  is  contrasted  with 
their  labour,  we  are  confident  that  the 
Subscribers  will  agree  with  us,  that  these 
Gentlemen  are  by  far  the  largest  bene- 
factors to  this  Institution. 

Since  the  last  Report,  nearly  100  vols, 
have  been  added  to  the  Library,  which 
now  contains  750  volumes,  all  relating  to 
Science  and  Arts.  This  important  part 
of  the  institution  continues  to  be  very 
highly  valued  by  the  students,  3670  vols, 
having  been  given  out  during  the  last 
year  J  and  the  Library-room  was  open 
once  a-week  for  consulting  the  books  that 
are  too  valuable  to  be  lent  out ;  and  on 
those  nights,  some  of  the  periodical 
scientific  works  were  laid  on  the  tahle. 

The  number  of  students  who  attended 
the  Lectures  during  the  last  session, 
amounted  to  317. 

The  following  is  a  statement  of  the 
different  Trades  of  the  Students  : 

Joiners,    Carpenters,    and    Cabinet- }  „, 

makers J 

Masons  and  Marble  Cutters 24 

Smiths,  Engineers,  and  Iron  Founders  13 

Printers 8 

Bookbinders  and  Stationers  8 

Tailors 7 

Mill-Wrights 6 

Painters 6 

Farriers 5 

I^asterers 5 

Shoemakers  5 

Brass- Founders  5 

Mathematical    Instrument    Makers  >  j. 

and  Opticians ) 

Bakers 5 

Weavers  and  Warpers  6 

Upholsterers 5 

Silver-smiths  and  Jewellers 4 

Tin-smiths  and  Copper-smiths  * 4 

Tanners,    Engravers,    and     Coach- 1  ^ 

makers,  of  each  three ) 

Clock    and   Watch-makers,    Archi-  "1 

tects,      Hatters,       Hair-dressers,  f  .  _ 
Plumbers,  Flax-dressei-s,  Farmers,  f 

Brewers,  two  each j 

Teachers 6 

Pupils  of  Blind  Asylum   6 

Shopmen  and  Merchants*  Clerks 54 

Dentist,  Musical  Instrument-maker,  "^ 

Surveyor,   Dyer,  Gardener,  Die-  /  g 
cutter,    Turner,  and    Saddler,  off 

each  one j 

No  trade  given 7 

Total S17 
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FIRST  REPORT 


SCHOOL  OF  ARTS  AT  .HADDINGTON. 


This  Institution  seems  to  have  preceded 
any  other  in  the  kingdom,  with  the  excep- 
tion of  Glasgow. 

The  population  of  the  Burgh  of  Had- 
dington does  not  exceed  3500  inhabitants. 
To  observe  80  individuals  attending  the 
lectures  for  receiving  instruction  in  the  use- 
ful arts,  is  a  striking  proof  of  the  good  sense 
of  its  artisans. 

And  it  is  pleasing  to  observe  the  foster- 
ing care  and  liberality  of  the  Magistrates  of 
the  Burgh,  in  giving  the  use  of  the  Council- 
room  for  the  delivery  of  the  lectures,  and 
in  "giving  pecuniary  assistance  from  the 
funds  of  the  Burgh  to  assist  the  infant  In- 
stitution. These  marks  of  public  spirit, 
we  hope,  will  be  repaid  to  them  by  the  in- 
crease of  the  virtue  and  intelligence  of  fu- 
ture generations  of  their  townsmen. 

This  Institution  originated  in  a  society 
of  20  members,  which  was  first  formed  in 
the  month  of  September,  1818.  Soon  af- 
ter, they  commenced  with  lectures  on  Me- 
chanics and  Chemistry ;  to  which  were 
added,  at  the  same  time,  lectures  on  Geo- 
metry. In  1822,  the  Magistrates  voted 
-GlO  to  the  Institution,  and  the  use  of  the 
Council-room.  The  members  now  amount 
to  80.  The  Library  consists  of  about  60 
volumes  on  science.  The  fees  of  the  stu- 
dents assist  in  defraying  expenses.  The  lec- 
tures have  hitherto  been  gratuitous  on  the 
part  of  the  lecturer. 

The  difficulties  which  have  attended  the 
origin  and  progress  of  the  School  of  Arts 
there,  have  been  great ;  these,  however, 
have  only  tended  to  increase  the  ardour  and 
assiduity  of  its  members. 

Their  present  number  is  exceedingly  re- 
spectable if  the  population  of  the  town  and 


neighbourhood  is  considered.  The  obsta- 
cles, however,  which  impede  their  progress 
are  chiefly  want  of  funds  to  enlarge  the 
chemical  apparatus  and  increase  their  li- 
brary.— The  encouragement  and  support  of 
those,  therefore,  is  earnestly  solicited,  who, 
aware  of  the  importance  of  such  institutions, 
will  delight  to  extend  the  advantages  of 
science  to  those  who  in  early  life  have  not 
been  favoured  with  similar  privileges,  but 
whose  minds,  if  rightly  directed  and  applied 
to  the  principles  and  methods  of  the  arts 
in  which  they  are  engaged,  would  doubtless 
find  out  new  contrivances  to  abridge  or  fa- 
cilitate manual  labour,  and  render  the  pro- 
cesses now  in  use  more  simple,  economical, 
and  eflRcient. 

Such  are  the  institutions  by  which  we 
may  hope  to  bring  into  scientific  operation 
an  immense  number  of  able  and  skilful  auxi- 
liaries ;  to  foster  the  latent  energies  of  other 
Watts  and  other  Kennies  ;  and  so  to  raise 
the  character  of  our  country  to  those  higher 
distinctions  in  the  annals  of  discovery  and 
genius,  as  to  prove  more  worthy  the  eulo- 
gium  of  the  celebrated  Curran,  that  "  Scot- 
land is  a  nation,  cool  and  ardent,  adven- 
turous and  persevering,  winging  her  eagle 
flight  against  the  blaze  of  every  science, 
with  an  eye  that  never  winks,  and  a  wing 
that  never  tires." 

To  this  Report  is  appended  a  Syllabus  of 
t1:e  Course,  which  seems  to  be  a  very  useful 
one. 

Mr.  James,  an  engineer  of  Birmingham, 
has  taken  out  a  patent  for  a  steam  carriage, 
for  conveyance  of  persons  or  goods  on  high- 
ways or  turnpike  roads,  without  the  aid  of 
iron  railways. 


NOTICES  TO   CORRESPONDENTS. 

M.  P.,  N.  P.,  Jus,  and  Lucius,  under  consideration, — The  "  Scrap- Gatherer"  is  requested  to  call  at 
the  Publisher's. — We  would  thank  D.  to  send  us  the  titles  of  his  communications,  for  we  are  afraid 
they  have  fallen  aside. 

Philo-mechanicus,  Scotus,  and  the  Observations  on  the  Weights  and  >(easures'  Act,  are  unavoidably 
deferred  till  next  week. 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  improve- 
ment which  is  the  subject  of  their  notice. 


Published  every  Saturday,  by  W.  R.  M'Phun,  155,  Trongate,  Glasgow,  to  whom 
Communications  (post  paid)  must  be  addressed ;  may  be  had  also  of  Steuart 
&  Panton,  Cheapside,  London;  and  Edward  West  &  Co.  Edinburgh. 

J.    CURLL,    PRINTER. 
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Now,  happier  lot !  enlightened  realms  possess 

The  learned  labours  of  the  immortal  Press ; 

Nursed  on  whose  lap  the  births  of  Science  thrive. 

And  rising  Arts  the  wrecks  of  Time  survive." — Darwin. 
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ON  THE  MODERN  IMPROVEMENTS  IN  PRINTING-PRESSES, 
With  a  Description  of  a  New  One,  invented  by  Mr.  G.  Medhurst,  London. 


The  taste  for  elegant  typography, 
and  the  increased  demand  for  books 
of  every  description,  which  followed 
the  rapid  extension  of  Arts,  Sciences, 
and  Literature,  throughout  Europe, 
soon  rendered  an  improvement  on 
the  printing-press  a  desideratum. 
It  was  found  that  the  common  press 
was  deficient  in  the  necessary  power 
to  produce  a  sharp  and  beautiful 
impression  from  the  types.  Besides 
this  deficiency  of  power,  which  ren- 
dered the  pressman's  operations  very 
laborious,  another  was,  that  only 
the  half  of  the  sheet  could  be  printed 
at  a  time.  Among  the  first  attempts 
to  remedy  these  defects,  was  an 
improvement  which  was  made  in 
France.  It  consisted  of  a  wooden 
press  of  the  common  construction, 
having  a  platen  formed  of  iron, 
instead  of  wood,  and  made  suffi- 
ciently large  to  print  the  whole  side 
of  a  sheet  of  paper  at  once.  The 
under  surface  of  this  plate  was  cov- 
ered with  brass.  The  screw,  or 
spindle,  instead  of  being  turned  by 
the  bar,  or  lever,  in  the  usual  man- 
ner, was  connected  by  rods,  with  a 
strong  lever,  placed  at  the  side  of 
the  press,  and  was  worked  by  the 
application  of  both  hands  to  the 
lever  to  bring  it  down,  nearly  in  the 
same  way  as  when  working  the  lever 
of  a  common  pump.  Though  addi- 
tional power  was  thus  procured,  the 
exertion  required  from  the  pressmen 
was  too  great  to  bring  this  press  into 
general  use. 

A  patent  was  taken  out  in  the 
year  1796,  by  Mr.  Prosser,  of  Lon- 
don, for  an  improvement  in  the 
printing  -  press,  which  consisted 
chiefly  in  a  mode  of  increasing  the 
power,  by  the  addition  of  a  spring 
between  the  cap  and  head,  to  resist 
the  pressure  upwards,  and  a  similar 
one  under  the  lower  board,  or  win- 
ter,  to  resist  the  pressure  down- 


wards. Another  improvement  a- 
dapted  to  the  common  press,  was 
made  by  Mr.  Roworth,  a  printer  in 
London,  and  was  found  to  be  suc- 
cessful in  practice.  For  the  screw, 
he  ^ibstituted  a  plain  vertical  spin- 
dle, furnished  with  a  bar,  hose,  &c. 
as  in  the  common  press ;  but  the 
upper  part,  when  the  thread  of  the 
screw  is  usually  cut,  was  a  plain 
cylinder,  fitted  into  a  socket  in  the 
head  of  the  press.  Upon  the  upper 
end  of  the  spindle,  just  beneath  the 
head,  a  short  cross  arm  is  fixed, 
which  acts  against  a  circular  in- 
clined plane,  fixed  under  the  head 
of  the  press.  When  the  bar,  or 
lever,  is  turned,  this  short  arm,  act- 
ing on  the  inclined  plane,  causes  the 
spindle  to  descend  in  the  same  man- 
ner as  the  screw;  but  with  this  advan- 
tage, that  the  inclined  plane  is  formed 
so  as  to  give  a  rapid  descent  to  the 
spindle  when  the  action  first  begins ; 
and  when  the  platen  comes  in  con- 
tact with  the  tympan  and  types,  and 
the  pressure  is  begun,  the  plsme  has 
a  very  slight  inclination,  and  a  power 
which  increases  as  the  resistance  in- 
creases. Mr.  Brown,  of  London, 
in  1807,  took  out  a  patent  for  im- 
provements in  the  construction  of  a 
press,  &c.  part  of  which  may  be  ap- 
plied to  presses  now  in  common 
use.  His  press  was  made  of  iron, 
and  the  pressure  produced  by  a 
screw,  which  was  put  in  action  by 
a  bevel  wheel  and  pinion.  The 
handlie  which  put  these  parts  in 
motion,  was  fixed  on  a  spindle,  or 
shaft,  attached  to  the  side  of  the 
press. 

The  most  successful  improve- 
ment on  the  printing-press  was 
made  about  this  time  by  the  late 
Earl  Stanhope,  whose  genius  for 
mechanics  led  him  to  turn  his  at- 
tention to  this  important  machine. 
The  Stanhope  press  is  formed  of 
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iron,  and  prints  the  whole  side  of  a 
sheet  of  paper  at  once.  The  most 
important  part  of  the  invention  con- 
sists in  having  obtained,  by  a  com- 
bination of  levers,  the  requisite  de- 
gree of  pressure,  without  the  ex- 
cessive labour  of  the  common  press, 
where  the  lever  or  bar  is  fixed  on 
the  axis  of  the  screw.  A  short 
lever  is  applied  upon  the  top  of  the 
screw,  and  is  connected  by  a  link 
with  the  extremity  of  another  lever, 
which  is  fixed  upon  the  top  of  a 
spindle  or  axis  placed  parallel  to  the 
screw.  To  the  lower  end  of  this 
spindle,  the  handle  or  lever  for 
working  the  press  is  attached  ;  and 
the  relative  position  of  the  levers  is 
such,  that  when  the  pressman  first 
pulls  the  handle  towards  him,  the 
platen  is  moved  or  brought  down 
with  a  considerable  velocity ;  but 
when  it  arrives  at  the  position  where 
the  pressure  is  required,  the  levers 
have  changed  their  position  in  such 
a  manner  as  to  operate  upon  the 
platen  with  a  very  slow  motion, 
and  a  power  immensely  gi'eat. 
This  principle  has  been  employed, 
with  certain  modifications,  in  almost 
every  kind  of  printing-press  that 
has  been  brought  forward  since  the 
period  of  Lord  Stanhope's  inven- 
tion. The  following  figure  of  this 
press  will  aid  the  reader  in  forming 
an  idea  of  it,  and  in  comparing  it 
with  the  new  one  represented  in  the 
engraving : 


An  improvement  was  made  upon 
the  Stanhope  press  by  Mr.  de 
Heine,  and  a  patent  taken  out  for 
it  in  1810,  The  principle  of  this 
invention  if  the  application  of  two 


sectors,  or  a  sector  and  a  cylinder, 
or  a  sector  and  a  roller,  to  move 
against  the  other  by  a  single  or 
compound  lever.  The  only  mate- 
rial improvement  is  the  substitution 
of  a  spiral  or  curved  inclined  plane, 
instead  of  the  screw.  In  turning 
the  lever,  the  piston  attached  to  the 
platen  is  depressed,  as  by  the  com- 
mon screw,  but  with  this  difference, 
that  as  the  descent  of  the  piston  in- 
creases in  velocity,  the  power  in- 
creases in  the  same  proportion.  In 
the  screw,  the  descent  is  equal,  and, 
consequently,  the  power.  The  lever 
is  fixed  to  a  moveable  spindle,  and 
a  regulating  screw  is  fix-ed  at  the 
top. 

Some  improvements  were  also 
made  by  Mr.  Keir,  on  the  construc- 
tion of  the  Stanhope  press,  which 
have  been  considered  as  contribu- 
ting much  to  its  accurate  working 
and  durability.  A  cylindrical  hole 
is  bored  in  the  centre  of  the  press, 
into  which  a  cylinder  is  accurately 
fitted,  with  the  platen  fixed  on  its 
lower  end.  To  prevent  the  cylin- 
der from  turning  round,  it  is  made 
with  a  flat  side,  and  a  bar  of  iron, 
screwed  across  the  two  cheeks, 
bears  against  this  side.  Another 
improvement  consists  in  the  spindle, 
to  which  the  handle  is  fixed,  having 
a  screw  cut  upon  its  lower  end, 
which  is  fitted  into  a  nut,  so  that 
when  it  is  turned  round,  the  spindle 
rises  and  falls  a  space  equal  to  that 
passed  over  by  the  descent  of  the 
main  screw  in  the  same  time.  By 
this  means,  the  connecting  lever  al- 
ways draws  in  a  horizontal  direc- 
tion. In  the  other  presses,  one  end 
remains  at  the  level  while  the  other 
descends,  which  occasions  the  joints 
to  wear  irregularly.  Mr.  Brooke, 
about  the  same  time,  applied  thp 
compound  levers  of  the  Stanhope 
press  to  the  common  press  with 
great  success.  As  the  wooden 
frame  of  the  old  press  is  not  suffi" 
cient  to  afford  the  same  resistance 
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as  those  constructed  of  iron,  the 
power  of  these  presses  is,  of  course, 
much  inferior.  This  improvement, 
however,  has  been  pretty  generally 
adopted. 

The  printing-press,  which  forms 
the  subject  of  the  engraving,  was 
invented  by  Mr.  G.  Medhurst,  of 
London,  and  it  excels  every  other 
improved  press  in  tlje  simplicity  of 
its  construction.  Besides  the  very 
great  merit  which  it  possesses  in 
this  particular,  and  which  renders 
it  much  cheaper  than  the  Stanhope 
press,  it  has  the  same,  if  not  a 
greater  advantage  in  point  of  power 
than  the  latter.  The  pressure  is 
produced  by  a  peculiarly  beautiful 
arrangement  of  levers,  diflfering  con- 
siderably from  any  thing  hitherto 
employed  in  machinery.  This  cir- 
cumstance has  led  the  inventor  to 
denominate  his  mechanism  a  new 
power  in  mechanics. 

This  press  is  similar  to  the  com- 
mon one  in  all  its  parts  ;  but  the 
platen  is  made  the  full  size  of  the 
fiheet,  and,  instead  of  a  screw,  a 
plain  spindle  is  employed.  On  the 
lower  part  of  the  spindle  a  circular 
collar  or  plate  is  fixed,  into  which 
the  bar,  or  lever,  which  forms  the 
handle  of  the  press,  is  fastened. 
This  plate  affords  steps  or  cups  for 
two  short  iron  rods  or  pins,  which 
extend  up  to  the  head,  and  are  there 
supported  by  the  points  of  two 
screws  in  the  head,  entering  sockets 
cut  out  in  the  pins,  which  are  made 
of  steel.  When  the  platen  is  up, 
these  pins  stand  in  an  inclined  po- 
sition; but  when  the  spindle  is 
turned  by  the  lever  or  handle,  the 
circular  plate  in  which  the  lower 
end  of  the  pins  rest  turns  round 
likewise,  and,  the  upper  end  re- 
maining stationary,  they  come  into 
a  vertical  position.  In  this  motion, 
the  spindle  and  attached  platen  are 
forced  to  descend  in  the  same  man- 
ner as  if  a  screw  were  employed. 
To  guide  the  platen  while  in  mo- 


tion,   a   feather   is   made  on  each 
side  of  the  frame,    having  a   cor- 
responding   groove    in    the    plate, 
to   which   the  platen   is    attached. 
Fixed  to  this  plate,  and  behind  the 
frame,  a   vertical  rod  or  piston  is 
made  to  slide  in  a  collar  fastened  to 
the  head ;    and  the  plate  itself  is 
kept  up    by  means  of  hooks  and 
eyes  fastened  to  the  end  of  a  lever, 
which  extends  over  the  back  part 
of  the  platen,  and  is  connected  with 
a  spring  fixed  in  the  sole  of  the 
frame.      The  motion  produced  by 
this    construction   seems    to    have 
every  advantage  of  the   Stanhope 
levers,    or    Mr.    Roworth's   press, 
without  the  friction  of  either ;  for 
the  power  increases  as  the  resist- 
ance;    and   when   the   pins   come 
nearly  parallel  to  the  spindle,  or  to 
a  vertical  position,  it  is  immensely 
great.      This  press  possesses,  be- 
sides, a  great  advantage  over  the 
Stanhope  press,  in  being  so  cheap, 
that  it  costs  only  about  one-half  of 
the  expense. 

Fig.  1  is  a  perspective  of  the 
press.  Fig.  2,  a  section,  showing 
the  position  of  the  pins  when  ver- 
tical. Fig.  3  shows  their  position 
when  the  platen  is  up. 

a  a,  the  steel  rods  or  pins — c,  the 
collar  or  plate  on  the  spindle — d, 
the  plate  to  which  the  platen  is  at- 
tached— ee,  the  platen — -ff,  hooks 
and  eyes  on  which  it  is  suspended 
. — ^,  the  lever  for  keeping  up  the 
platen — 7^,  the  rod  connecting  this 
lever  with  the  spring — //,  the  spring 
— m^  the  tympan — nriy  the  type 
carriage — -p^  the  lever  or  handle  of 
the  press — o,  the  feather  and  groove. 
A  A,  the  frame — CC,  its  supports 
— B  B,  the  sole  of  the  frame. 

While  on  the  subject  of  printing- 
presses,  we  must  not  omit  the  in- 
vention of  our  ingenious  country- 
man, Mr.  Ruthven,  who  in  1813 
took  out  a  patent  for  a  press,  in 
which  the  necessary  power  is  pro- 
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duced  by  a  combination  of  levers 
alone. 

All  the  alterations  or  improve- 
ments hitherto  mentioned,  retain 
the  original  principles  of  placing  the 
types  on  a  moveable  carriage,  where, 
after  being  inked,  they  are  passed 
under  the  power  for  producing  the 
impression,  and  then  returned  :  the 
reverse  of  this  is  the  construction  of 
Mr.  Ruthven's;  and  as  it  is  from 
this  his  decided  point  of  excellence 
chiefly  arises,  we  shall  be  a  little 
particular  in  explaining  it.  When 
the  types  on  the  moveable  carriage 
comes  under  the  pressure,  a  hori- 
zontal and  perpendicular  motion  is 
in  action,  which  effectually  prevents 
that  necessary  steadiness  requisite 
to  produce  a  clear  impression.  In 
Mr.  R.'s  presses,  the  types  are  fixed 
on  a  stationary  tablet;  the  upper 
surface  is  brought  over  by  the  side 
till  it  connects  itself  at  each  end, 
with  the  parts  under  the  tablet, 
which  consist  of  a  combination  of 
levers  and  cranks,  that  produce  an 
inconceivable  power,  and  are  so 
placed,  that  while  the  power  is  ap- 
plied at  each  end,  the  resisting  point 
is  up  against  the  under  surface  of 
the  tablet ;  by  this  arrangement,  the 
horizontal  motion  with  the  types  is 
completely  avoided ;  and  as  the  up- 
per surface  cannot  come  in  contact 
with  the  types  till  in  a  situation  ex- 
actly over  them,  that  point  is  gained 
which  has  been  so  long  desired,  of 
the  upper  surface  descending  stead- 
ily on  the  types.  Another  important 
object  is  also  attained  by  Mr.  R.'s 
presses ;  the  power  being  applied  at 
each  end  of  the  upper  surface,  an 
equality  of  pressure  is  thereby  dif- 
fused not  to  be  attained  by  any  other 
press  where  the  power  is  applied  in 
the  centre  of  the  upper  surface.  The 
result  arising  from  these  combined 
advantages  in  Mr.  R.'s  presses;  is 
not  only  a  clearness  of  impression, 
that  enables  a  general  observer  to  dis- 
tinguish the  work  printed  by  them, 


but,  what  we  consider  of  at  least 
equal  importance,  is  a  saving  in  the 
durability  of  the  types,  from  the 
manner  of  producing  the  impression, 
which  is  now  satisfactorily  ascer- 
tained. 

By  this  invention,  the  workmen 
bare  also  been  relieved  from  an  ex- 
ceedingly laborious,  and  even  dan- 
gerous part  of  the  profession  ;  as  the 
manner  of  exerting  their  strength, 
and  the  lateral  action  on  the  body, 
by  pulling  the  lever  in  other  presses, 
is  well  known  to  have  produced  fatal 
pulmonary  complaints. 

In  Mr.  R.'s  presses,  the  power  is 
applied  to  a  lever  moving  in  a  ver- 
tical circle,  which  is  stopt  in  a  ho- 
rizontal position  under  the  hand, 
and  by  this  means  also  producing  a 
uniform  impression.  From  the  up- 
per surface  being  taken  down  at  each 
end,  the  power,  of  course,  is  alike 
at  each  end,  without  a  bearer  to 
support  the  other ;  in  other  presses, 
the  work  must  not  only  be  exactly 
under  the  centre,  but  must  also  have 
bearers  with  every  work  that  cannot 
be  so  placed. 

The  principles  on  which  Mr  R.'s 
presses  are  constructed,  admit  of 
being  made  to  various  sizes,  retain- 
ing all  their  advantages.  The  fol- 
lowing statement  is  given  of  the 
different  sizes  that  are  at  present 
made,  with  the  space  they  occupy : 

Sizn  of  upper  surface.  \\  Space  for  Press. 

Newspaper  press, 21^  by  31    inch...54  inch.  sq. 

Super-royal, 2l|  by  27^  do 44  do. 

Royal,  or  Demy, 19^  by  26   do 42  do. 

Foolscap,  or  |  demy,.14    by  16J  do 30  do. 

Royal  quarto, 8J  by  10^  do 16  by  18  in. 

Royal  octavo, 5|  by    7^  do, 12  inch.  sq. 

The  foolscap  press,  by  relieving 
the  large  press  from  doing  small 
work,  is  found  of  great  utility.  The 
quarto  or  octavo  presses  are  work- 
ed on  a  table,  with  great  facility, 
and  also  excel  in  taking  fac-similes 
from  manuscripts,  either  in  single 
sheets,  or  in  a  book;  they  are  a- 
dapted  for  this  pui'pose  without  the 
printing  apparatus,  and  are  now  pre- 
ferred to  every  other  invention  for 


^8 


THE  GLASGOW 


letter  copying.  They  have  also  been 
successfully  employed  in  printing 
from  stone. 

What  is  called  the  Columbian 
press  is  formed  to  operate  by  a 
combination  of  levers,  and  is  perhaps 
the  most  powerful  of  any  of  those  con- 
structed on  this  mechanical  power. 
This  press,  which  is  now  very  gene- 
rally introduced,  was  invented,  in 
1814,  by  Mr.  Clymer  of  Philadel- 
J)hia.  Its  success  in  America  in- 
duced the  inventor  to  come  to  Lon- 
don in  1818,  where  he  established 
a  press  manufactory.      The  trials 


that  were  made  with  it  there,  ift 
some  of  the  most  extensive  printing- 
offices,  soon  called  the  attention  of 
the  trade  to  this  ingenious  machine. 
Another  press  of  American  inven- 
tion has  been  lately  imported  into 
this  country,  and  patented  by  Mr. 
Barclay.  The  power  in  his  ma- 
chine is  produced  by  a  wedge  act- 
ing upon  two  cylinders,  which  adt 
again  upon  inclined  planes.  The 
construction  of  this  press  is  very- 
simple  ;  and  it  is  said  to  work  well, 
and  with  much  ease  to  the  work- 
man. 


OBSERVATIONS  ON  THE  ACT 

NOW  PASSED 

FOR  ASCERTAINING  AND  ESTABLISHING  UNIFORMITY 

IN 

WEIG^HTS  AND  MEASUBBS. 


Fraught  as  this  Act  is  with  the 
most  important  changes  in  our  com- 
mercial transactions  that,  we  be- 
lieve, ever  occurred  in  the  history 
of  the  Empire,  it  is  singular  that  it 
appears  to  have  excited  no  interest 
amongst  the  mercantile  class  of  the 
community,  and  that  it  has  been 
allowed  to  slip  through  Parliament 
unperceived  and  unheeded,  till  it 
has  at  length  received  the  final  sanc- 
tion of  his  Majesty.  Some  attempts 
were  indeed  made  by  disinterested 
individuals  to  call  the  attention  of 
the  public  and  of  the  legislature  to 
the  nature  of  this  Act  while  it  was 
proposed  in  the  form  of  a  Bill ;  but 
these  attempts,  it  appears,  have  been 
as  unsuccessful  as  if  they  had  pro- 
posed to  alter  the  laws  of  the  Medes 
and  Persians.  To  the  Commission- 
ers appointed  by  his  Majesty  was 
the  whole  matter  entrusted,  and  any 
improvements  or  alterations  that 
were  suggested,  though  of  the  most 
important  kind,  and,  in  many  in- 
stances, by  men  celebrated  for  their 
scientific  and  practical  skill  in  the 
country,  have  been  ultimately  dis- 


regarded. That  the  individuals 
appointed  to  this  office  are  justly 
ranked  among  the  first  philosophers 
in  this,  or  any  other  country,  at  the 
present  day,  is  sufficiently  well 
known  ;  but  that  they  have,  on  this 
occasion,  adopted,  and  at  last  estab- 
lished a  system,  or  plan,  of  Weights 
and  Measures,  the  best  adapted  for 
utility  and  permanency,  we  must  be 
permitted  to  doubt. 

The  system  recommended  by  such 
men  as  Hutton,  Playfair,  Hamilton, 
Leslie,  and  Gregory,  in  our  own 
country,  and  by  Huygens,  Laplace, 
Lagrange,  Legendre,  Borda,  Con- 
dorcet,  and  Delambre,  in  a  foreign 
one,  was,  in  our  opinion,  as  it  must 
be  in  that  of  every  impartial  judge, 
entitled  to  more  respect  and  con- 
sideration than  appears  hitherto  to 
have  been  paid  to  it ;  and  we  hesi- 
tate not  to  say,  that  this  system, 
now  established  in  France,  will  be 
found  in  existence  long  after  the 
one  proposed  in  the  Act  is  buried 
in  oblivion.  A  system,  founded 
on  the  nature,  or  the  magnitude  of 
the  gl6be   whidi  we   inhabit,   and 
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having  its  scale  of  Subdivision  the 
same  as  that  of  our  system  of  Nu- 
meration, which  is  allowed  on  all 
hands  to  be  perfect,  must  evidently 
possess  a  permanency  and  durabi- 
lity, to  which  our  complicated  and 
imperfect  system,  partly  re-estab- 
lished, and  partly  amended  in  the 
Act,  cannot  lay  the  slightest  shadow 
of  a  claim. 

Whether,  however,  it  may  be 
deemed  expedient  ultimately  to  en- 
force this  Act,  is  a  question  that  is 
worthy  of  being  agitated  in  Parlia- 
ment before  the  period  of  its  en- 
forcement takes  place.  In  the  hope 
that  our  remarks  may  reach  those 
who  ought  to  interest  themselves  in 
this  subject,  and  have  the  effect  of 
producing  an  investigation,  and,  if 
practicable,  an  alteration  in  this 
Act,  we  proceed  to  explain  the  na- 
ture of  some  of  its  leading  articles. 

It  is  enacted,  in  the  first  and 
second  clauses  of  the  Act,  that  the 
old  standard  yard  be  retained  as  the 
unit  of  length,  with  its  usual  divi- 
sions into  feet,  inches,  &c. ;  and 
that  all  the  lineal  and  supei-ficial 
measures,  founded  on  this  standard, 
remain  as  they  were  formerly. 

In  the  third  clause,  it  is  enacted, 
that  if  this  standard  yard  be  lost,  or 
injured,  it  shall  be  restored  by  a  re- 
ference to  the  length  of  the  pendu- 
lum vibrating  seconds  in  London, 
at  the  level  of  the  sea,  and  in  a  va- 
cuum. This  length,  as  determined 
by  Captain  Kater,  one  of  the  Com- 
niissioners,  in  a  manner  that  has 
conferred  on  him  the  highest  praise, 
has  been  found  to  be  39.1393  inches. 
Hence,  the  length  of  the  yard  to  that 
of  the  said  pendulum,  is  in  the  pro- 
portion of  36  inches  to  39.1393 
inches,  or  of  the  number  360,000 
to  the  number  391,393.  From  this, 
it  is  manifest,  that  to  restore  the 
standard  yard,  it  will  be  necessary 
to  divide  the  length  of  the  pendulum 
into  391,393  equal  parts;  for  since 
the  yard  contains  360,000,  and  the 


inch  10,000  such  parts,  neither  the 
one  nor  the  other  can  be  obtained, 
till  the  length  of  the  pendulum  be 
so  divided. 

The  extreme  difficulty,  if  not  the 
impossibility  of  executing,  with  ac- 
curacy, such  a  minute  graduation, 
must  evidently  render  this  mode  of 
ascertaining  the  length  of  the  stand- 
ard highly  objectionable,  in  any 
case,  and  much  more  in  those  cases, 
where  not  only  the  local  authorities, 
but  all  those  about  them,  are  wholly 
unacquainted  wkh  the  subject.  This 
difficulty  farther  shows  how  much 
better  it  would  have  been  to  adopt 
the  length  of  the  pendulum  at  once 
as  the  standard  yard  ;  for,  had  this 
been  done,  no  other  graduation 
would  have  been  necessary  than 
what  would  have  suited  the  com- 
mon purposes  of  life.  For  these 
purposes,  it  is  manifest  that  the 
decimal  division  is  preferable  to 
every  other,  insoinuch  as  it  would 
have  reduced  all  our  calculations  to 
the  operations  comprehended  in  the 
four  common  rules  of  arithmetic. 

The  bugbears,  fear  of  change  and 
danger  of  innovation,  which  have 
long  ceased  to  possess  their  strong- 
holds in  the  minds  of  men  in  gene- 
ral, in  this  enlightened  age,  still 
keep  their  position  in  the  minds  of 
many  who  are  invested  with  power 
and  authority,  and  have  no  slight 
tenure  in  those  of  the  minions  and 
satellites  who  surround  them,  and 
perpetually  nod  assent  to  their 
opinions.  Hence  it  is,  that  the  for- 
mer dread  an  improvement,  or  al- 
teration, in  existing  laws,  or  prac- 
tice, lest,  thereby,  they  might  lose 
part  of  that  power,  or  authority, 
which  it  is  natural  for  them  to  love 
so  well ;  while  the  latter,  desirous 
of  their  own  ease,  and  aware  of  their 
own  incapacity  to  act  with  pro- 
priety in  such  cases,  dread  any  im- 
provement, lest  they  should  thereby 
lose  their  situation,  m-  lest  it  should 
become  an  active  an^  honourable 
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post,  instead  of  being  a  useless  and 
inglorious  sinecure.  Such  are  the 
only  causes  which  can,  with  any 
sincerity,  be  urged  in  defence  of  the 
preservation  of  old  and  absurd  sys- 
tems, and  against  the  adoption  of 
those  that  are  allowed  to  be  new 
and  important.  How  far  these  and 
similar  objections  against  a  perfect 
system  of  Weights  and  Measures 
may  be  allowed  to  prevail  to  the 
detriment  of  the  community  and 
posterity,  it  is  not  for  us  to  say,  but 
we  hope  the  day  is  not  far  distant, 
when  a  philosophical  system  will 
be  adopted,  without  fear  of  political 
changes,  and  when  the  universal 
spread  of  liberal  opinions  will  have 
taught  every  class,  and  every  indi- 
vidual of  society,  to  work  together 
for  the  common  good. 

The  fourth  clause  enacts,  that 
the  old  standard  Troy,  and  Avoir- 
dupois pounds,  shall  be  retained  atid 
continue  to  be  in  use.  Here,  also, 
we  strongly  question  the  propriety 
of  preserving  two  different  units  of 
weights,  as  it  serves  only  to  perplex 
and  confound,  when,  unfortunately, 
ip  any  case,  it  is  not  mentioned 
which  of  them  is  meant.  Besides, 
it  occasions  continually  a  reduction 
from  the  one  into  the  other,  when 
articles  are  reckoned,  as  they  occa- 
sionally are,  and  will  be,  by  both 
weights.  It  must,  on  these  and 
other  accounts  that  might  be  men- 
tioned, be  perfectly  obvious,  that 
the  retention  of  one  pound  alone, 
was  all  that  was  necessary,  and  that 
every  other  should  have  been  abo- 
lished. 

That  the  unit  of  weight,  as  well 
as  that  of  measures  of  capacity, 
should  be  connected  with  the  stand- 
ard of  length,  is  another  obvious 
principle,  which,  from  the  nature 
of  this  Act,  is  entirely  overlooked. 
It  is  well  known,  that  when  a  stand- 
ard of  length  has  been  once  adopted, 
standards  of  weight  and  of  measure 
are  easily  obtained  from  it,  and,  in- 


deed, ought  necessarily  to  be  founded 
upon  it.  The  cube  of  this  standard, 
that  is,  the  capacity  of  the  vessel 
having  its  dimensions  in  length, 
breadth,  and  thickness,  the  exact 
length  of  this  standard  ought  to  be 
assumed  as  the  unit  of  liquid  and 
dry  measures,  and  the  weight  of  the 
water,  at  a  fixed  temperature,  con- 
tained in  the  same  vessel,  ought  to 
be  assumed  as  the  unit  of  weight. 

Contrary  to  this  simple  state  of 
the  case,  the  present  Act  requires, 
in  the  same  clause,  that  if  the  unit 
of  weight  shall  be  lost  or  destroyed, 
it  shall  be  restored  by  a  reference  to 
the  weight  of  a  cubic  inch  of  dis- 
tilled water,  which  has  been  found 
to  be  252.458  grains,  at  the  tem- 
perature of  62^  Fahr. ;  the  baro- 
meter being  at  30  inches.  Hence, 
the  weight  of  the  pound  Troy,  is, 
to  that  of  the  cubic  inch  of  distilled 
water,  in  the  proportion  of  5760 
grains,  to  252.458  grains,  or,  as  the 
number  5,760,000,  to  the  number 
252,458.  Hence,  also,  we  see  that 
the  weight  of  the  cubic  inch  of  dis- 
tilled water  must  be  divided  into 
252,458  equal  parts,  before  the 
weight  of  a  penny-weight,  (which 
will  contain  24,000  of  these  parts,) 
and  then  that  of  a  pound,  can  be 
obtained.  To  say,  that  such  a  di- 
vision as  this,  would  be  difficult, 
would  be  saying  too  little ;  we  may, 
indeed,  safely  assert  that  it  is  im- 


A  preferable  mode  of  obtaining 
a  pound,  having  a  connection  at 
once  clear  and  simple,  with  the 
standard  yard,  was  proposed  by 
Professor  Playfair,  and  it  is  matter 
of  wonder  that  it  was  not  adopted. 
It  is  well  known,  that  a  cubic  foot 
of  water,  at  the  maximum  density, 
or  42.3^  Fahr.,  weighs  so  very 
nearly  1000  ounces  avoirdupois, 
that  the  difference  is  of  very  little 
account.  Now,  were  the  weight  of 
this  cubic  foot  of  water  adopted  as 
the  unit,   or  standard  of  weight, 
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what  an  easy  matter  would  it  be  to 
refer  to  it  at  all  times,  and  what  an 
insensible  alteration  would  it  pro- 
duce. How  easy  would  it  be  to 
bring  the  prcvsent  weights  to  this 
simple  standard  !  A  single  rub  of  a 
file  would  settle  the  matter !  And 
how  useful  would  it  be,  on  the  other 
hand,  to  adopt  the  cubic  foot  as  the 
unit  of  liquid  and  dry  measures,  and 


what  a  beautifully  simple  connec- 
tion would  then  exist  between  the 
weights  and  the  measures  !  Such 
a  plan  was,  indeed,  too  simple  to 
be  adopted,  for  what  reason  we 
know  not ;  so  we  must  be  content 
to  toil  away  on  the  old  system,  and 
be  thankful  it  is  no  worse. 

(To  he  cotitinued. J 


MECHANICAL  IMPROVEMENTS,  USEFUL  PROCESSES,  &c.  &c. 

be  calculated ;  and  since  the  angle 
S  B  D  is  known,  the  angle  S  C  B  is 
also  known.  But  the  angle  B  S  C  is 
given,  hence  the  ratios  of  S  B  to 
B  C  and  of  S  B  to  S  C  are  known. 
Again,  the  angle  S  D  B,  subtended 
by  the  given  arc  A  B,  is  known, 
and  the  angle  S  B  D  is  also  known, 
hence  the  ratio  of  S  B  to  S  D  is 
known.  But  the  ratio  of  S  B  to 
S  C  is  found,  and  hence  that  of  S  C 
to  S  D  is  known,  and  the  angle 
D  S  C  is  known,  therefore  the  tri- 
angle C  S  D  is  given  in  species,  and 
the  angles  S  C  D  and  S  D  C  may 


SOLUTION  TO  THE  GEOME- 
TRICAL  PROBLEM. 

Mr.  Editor, — The  following  is 
a  solution  to  the  geometrical  pro- 
blem proposed  at  page  211,  Vol.  I. 

Let  ABE,  fig.  4,  be  the  given 
circle  ;  A  S  B,  B  S  C,  and  C'S  D 
the  given  angles;  and  A  B  and  C  D 
the  given  chords : 


JBi/  Analysis. 

About  the  triangle  C  S  D  de- 
scribe the  circle  C  F  D ;  produce 
B  S  to  E,  and  join  B  D. 

Then,  since  the  chord  C  D  and 
the  angle  C  S  D  are  given,  the 
circle  C  S  D  is  given ;  and,  since 
the  chord  A  B  and  the  circle  A  D  E 
are  given,  the  angle  A  D  B  may 
be  found.  Again,  the  angle  A  S  B 
=  the  angles  S  B  D,  S  D  B  ;  and 
A  S  B  and  S  D  B  being  known, 
S  B  D  is  known,  and  hence  the 
arcs  D  F  and  D  E  are  also  known. 
Now,  if  the  point  D  be  given,  the 
points  E  and  F  are  known ;  hence 
the  straight  line  E  F  is  known,  and 
therefore  the  points  S  and  B  are 
known.  Hence  the  composition  of 
the  problem  is  obvious. 

By  Calculation. 

Since,  when  a  chord  and  the 
radius  of  a  circle  are  given,  the 
angle  at  the  centre,  or  circumfer- 
ence, may  be  found,  and  conversely; 
the  chord  C  D  and  the  circle  A  D  E 
being  given,  the  angle  D  B  C  may 


be  calculated  by  the  formula 


«  +  6 


a  — b 

tan  |(A  +  B)^  xheangleSDC 
tan  ^  (A  —  B)  ^ 

being  found,  S  C  maybe  found,  and 
hence  in  the  triangle  B  S  C,  B  C 
may  be  determined. 

A.  B. 


IMPROVEMENT  ON  THE  AIR- 
PUMP. 

Mr.  Editor, — The  following 
improvement  I  invented  about  three 
months  ago,  and  I  am  not  aware  of 
the  same  method  having  ever  been 
proposed  before  that  time. 

The  barrel,  VV,  fig.  4,  is  close  at 
both  ends,  and  has  valves  at  V  and 
V,  which  open  outwards.  The  bar- 
rel communicates  with  the  receiver, 
by  means  of  the  tube  C.  II  is  the 
piston  rod,  which  passes  through  a 
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stuffing  at  T,  which  is  air-tight. 
The  piston,  P  S,  is  solid ;  hut,  to 
prevent  too  much  friction,  it  is  air- 
tight only  at  P  and  S.  When  the 
piston  is  in  the  position  in  the  fig., 
the  barrel  below  the  aperture,  A,  is 
filled  with  air ;  and,  when  the  pis- 
ton descends  to  B,  it  forces  the  air 
out  at  the  valve  Y'.  When  in  this 
position,  the  space  above  A  in  the 
baiTel  is  new  filled  from  the  re- 
ceiver, and  the  piston,  when  again 
elevated,  forces  this  air  out  at  V; 
and  so  on  alternately.  This  is  per- 
haps the  simplest  construction  ever 
proposed  ;  and  there  are  no  limits 
to  the  degree  of  exhaustion. 


A.  B. 


Dollar,  4th  May,  1824. 


IMPROVEMENT  ON  THE 
WATER-PUMP. 

Fig.  6. — E  F  is  the  barrel  of  the 
pump,  and  is  surrounded  by  ano- 
ther cylindric  vessel  A  D,  connect- 
ed with  the  barrel  E  F,  at  the  bot- 
tom C  D.  The  space  between  A  D 
and  E  L  is  filled  with  mercury. 
The  cylindric  vessel,  G  K,  having 
another  within  it,  P  E,  connected 
together  at  G  and  P,  acts  as  a  piston. 
P  E  has  a  valve  at  V,  opening  up- 
wards. When  the  piston  is  made 
to  descend  and  ascend  alternately, 
the  very  same  effect  takes  place  as  in 
the  common  pump,  observing  that 
the  lower  extremity  of  the  piston, 
K  H,  must  not  ascend  so  high  as 
the  surface  of  the  mercury  at  B. 
When  a  portion  of  the  air  is  ex:- 
tracted  from  the  pump  E  F,  the 
equilibrium  between  the  rarified 
air  within,  and  the  external  atmos- 
pheric air,  is  restored  by  the  mer- 
cury ascending  to  I  M,  between 
G  K  and  E  L.  Since  the  specific 
.gravity  of  mercury  is  13^,  when 
the  water  in  the  pump  rises  to  E, 
the  surface  M  will  be  higher  than 
the  external  surface,  B,  by  about 
ten  inches  for  every  twelve  feet 
that  E  is  higher  than  the  surface  of 
the  external  water  at  W. 


Since  in  this  pump  the  only 
power  lost  arises  merely  from  the 
resistance  of  the  mercury,  which  is 
very  inconsiderable,  an  important 
advantage  is  gained  over  the  com- 
mon pump,  in  which  the  resistance 
from  friction,  in  a  pump  of  four 
inches  diameter,  can  seldom  be  less 
than  12  or  14  lbs.  and  perhaps 
more. 

If  the  piston,  G  K,  be  made  of 
iron,  it  might  be  so  thin  that  only 
a  comparatively  small  quantity  of 
mercury  would  require  to  be  em- 
ployed. 

Since  the  water  will  rise  no 
higher  in  the  pump  than  the  highest 
elevation  of  the  valve,  v,  the  mer- 
cury cannot  be  injured  by  oxida- 
tion, or  any  other  chemical  action 
occasioned  by  any  substance  wdth 
which  the  water  may  be  impregna- 
ted ;  and,  since  mercury  does  not 
amalgamate  with  iron,  at  least  by 
mere  contact,  it  will  receive  no  in- 
jury from  this  circumstance.  Mer- 
cury, however,  by  continued  and 
constant  agitation,  being  subject  to 
a  slight  oxidation,  may  be  objected 
to  ;  but,  as  the  agitation  in  this  case 
is  so  trifling,  it  can  scarcely  pro- 
duce any  sensible  effect.  I  leave 
this  last  circumstance,  however,  to 
the  consideration  of  some  of  your 
more  experienced  chemical  Corres- 
pondents, and  shall  be  happy  if  any 
of  them  can  ascertain  the  extent  to 
which  the  mercury  would  be  af- 
fected. 


PERPETUAL  MOTION. 

A   PARADOX. 

Let  A  B  C  D,  fig.  7,  be  a  wheel 
moveable  about  an  axis,  passing 
through  its  centre,  O;  if  one-half 
of  it,  A  B  C,  be  situated  in  ,a  ves- 
sel filled  with  water,  and  the  other 
half,  ADC,  without  the  vessel ; 
does  the  half  ADC  lose  as  much 
of  its  weight  as  the  weight  of  its 
bulk  of  water,  and  occasion  ADC 
to  preponderate  and  produce  a  con- 
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etant  motion;  or  does  the  wheel 
remain  in  equiHbriura,.  and  if  so, 
what  is  the  occasion  of  this  para- 
dox ? 

A.  B. 

Dollar,  3d  July,  1824. 


THE  PROCESS  OF  MAKING 
ATTAR,  OR  ESSENTIAL  OIL 
OF  ROSES. 

This  celebrated  essence  is  obtained  from 
roses  by  a  simple  distillation,  conducted 
in  the  following  mode :  A  quantity  of 
fresh  roses,  (forty  pounds,  for  instance,) 
with  their  calyxes,  but  with  their  stems 
cut  short,  are  put  into  a  still  with  sixty 
pounds  of  water.  The  mass  is  well 
mixed  with  the  hands,  and  a  gentle  fire 
is  made  under  the  still.  When  fumes 
begin  to  rise,  the  cap  is  put  on,  and  the 
pipe  fixed ;  the  chinks  are  luted ;  cold 
water  is  put  into  the  refrigeratory,  and 
the  receiver  adapted.  A  moderate  fire 
is  continued ;  but,  when  the  water  be- 
gins to  come  over,  it  is  gradually  lessen- 
ed. The  distillation  is  carried  on  till 
thirty  pounds  of  water  are  drawn  off, 
which  generally  happens  in  about  four 
or  five  hours.  This  rose  water  is  poured 
upon  forty  pounds  more  of  roses,  and 
from  fifteen  to  twenty  pounds  are  drawn 
off  by  the  same  process  as  before.  This 
cohobated  rose  water  is  poured  into  pans 
of  earthen  ware,  or  tinned  metal,  and 
left  exposed  to  the  fresh  air  for  a  night ; 
When  the  attar,  or  essence,  will  be  found 
in  the  morning  congealed  and  swimming 
on  the  surface  of  the  water :  it  is  to  be 
carefully  skimmed  off,  and  poured  into  a 
vial.  When  a  certain  quantity  has  been 
thus  obtained,  the  water  and  feces  are 
to  be  separated  from  the  clear  essence. 
The  fii'st  is  easily  done,  as  the  essence 
congeals  with  a  slight  cold,  when  the 
water  may  be  poured  from  it.  The 
feces  may  then  be  made  to  subside,  by 
keeping  the  essence  fluid  by  heat.  They 
are  as  highly  perfumed  as  the  essence. 
The  rose  water,  after  all  the  essence  has 
been  skimmed  from  it,  is  to  be  employed 
in  future  operations,  instead  of  common 
water. 

The  very  small  quantity  of  essence 
obtainable  from  the  roses  in  India,  has 
caused  various  additions  to  be  made  in 
the  distillation,  particularly  sandal  wood; 
but  this  adulteration  is  discoverable  by 
the  flavour  of  the  sandal,  and  the  flui- 
dity of  the   oil  in  common   cold.       In 


Cashemire  a  sweet-scented  grass  is  used 
as  an  addition,  which  does  not  injure 
the  perfume,  but  impedes  its  congelation. 
The  proportion  of  pure  essence  yielded 
by  the  roses  is  very  variable,  from  differ- 
ences in  the  seasons,  and  in  the  manner 
of  conducting  the  process.  In  India, 
three  drachms  from  one  hundred  pounds 
of  leaves  is  a  large  proportion.  From  a 
large  field  of  roses,  there  was  procured 
only  at  the  rate  of  two  drachms  to  the 
hundred  pounds.  The  colour  of  the 
attar  is  no  criterion  of  its  quality.  It 
was  obtained  green,  yellow,  and  reddish, 
from  roses  of  the  same  ground,  but  col- 
lected on  different  days.  The  calyxes 
do  not  impair  the  quality  of  the  attaVf 
nor  give  it  a  green  colour. — L.  C.  P. 

ON  THE  LANGUAGE  OF 
BOTANY. 
The  two  fundamental  principles  of  Bo- 
tanical language  ought  to  be — "  1st,  that 
we  should  adhere  as  closely  as  possible  to 
the  Linnean  language  itself.  2d,  that 
we  should  adapt  the  terminations,  plu- 
rals, compounds  and  derivatives,  to  the 
structure  and  genius  of  our  sterling 
English."  By  following  the  first  rule, 
the  advantage  of  an  universal  language 
is  gained,  and  with  no  more  difficulty 
than  if  terms  were  invented  for  the  pe- 
culiar use  of  each  national  language. 
Yet  it  admits  of  this  exception  ;  that 
where  a  significant  English  term  has 
been  in  long  and  general  use,  it  ought  to 
be  preferred.  Thus  it  would  be  absurd 
to  substitute  folium  for  leaf,  or  semen  for 
seed.  Also,  when  an  easy  compound 
woi'd  in  English  can  be  formed,  instead 
of  a  sesquipedalian  Latin  one,  it  may  be 
preferable ;  as  funnel-shaped  rather  than 
infundibiliform;  and  the  like.  The  use 
of  the  second  rule  is  manifest  to  give 
more  regularity  to  our  language,  and 
avoid  the  barbarisms  which  disgrace  it 
beyond  almost  any  other.  Thus  Latin 
terminations  in  a,  us  and  um,  which  are 
foreign  to  the  original  nature  of  our 
language,  should,  if  possible,  be  dropt 
for  more  analogical  ones ;  and  nectary 
may  be  used  for  nectarium ;  style  for 
stylus  ;  glume  for  gluma,  Sec.  The  Eng- 
lish plural  in  s  should  also  be  always  em- 
ployed instead  of  those  of  the  Latin  de- 
clensions.— T.  M. 

MAGNETIC  MOUNTAIN  OF 

CANNAY. 
Neae  the  harbour  in  the  isle  of  Can- 
nay,  on  a  hill  of  som«  height  called  the 
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Compass-hill,  is  a  hole  dug  about  a  foot 
or  two  in  depth.  A  compass  placed  in 
this  hole  is  instantly  disturbed,  and  veers 
about  to  the  easttvard,  till  at  length  the 
north  point  settles  at  due  south,  and  re- 
mains there.  At  a  very  small  distance 
from  the  hole,  the  needle  recovers  its 
usual  position.  This  circumstance  was 
known  to  Martin,  when  he  wrote  his 
history  of  the  Western  Islands,  but  the 
compass  then  settled  at  due  east.  A 
discovery  was  lately  made  by  Hector 
M'Neil,  Esq.,  tacksman  of  the  island, 
that  the  same  effect  is  produced  under  a 
rock  in  the  harbour,  about  half  a  mile 
to  the  south  of  Compass-hUl,  and  a  con- 
tinuation of  it.  On  a  boat's  passing 
under  the  centre  of  this  rock,  almost 
touching  it,  the  compass  veered  about  to 
the  south.  The  effect  is  confined  to  a 
Tery  smaU.  part  of  the  rock.  A  piece 
of  the  rock  below  broken  off  and  applied 
to  the  compass,  produced  no  alteration. 
This  island  has  many  columnar  appear- 
ances, like  that  of  Staffa. 

G.  D. 


ON  THE  PRESERVATION  OF 

ALIMENTS. 
Aliments  are  dry  or  liquid.  The  dry 
are  taken  from,  the  animal  or  vegetable 
kingdom.  The  preservation  of  the  latter 
is  eflfected  by  the  following  modes.  Ve- 
getable aliments,  consisting  of  Grains, 
Fruits,  Leaves,  and  Roots,  are  in  general 
capable  of  preservation  in  a  salutary 
state  for  a  year. 

The  methods  at  present  in  use  for  this 
purpose,  are, 

1.  Drying  by  the  open  air  in  the 
shade.  This  is  chiefly  employed  for 
medicinal  and  pot  herbs. 

2.  Drying  in  the  sun,  or  by  a  very 
moderate  fire ;  as  used  for  raisins,  cur- 
rants, figs,  and  other  dried  fruits  ;  and 
sago. 

3.  Drying  in  an  oven.  Other  fruits. 
Hops. 

4.  Grilling  upon  clean  and  moderately 
heated  iron  plates.  The  Chinese  pre- 
pare tea  leaves  in  this  way. 

5.  Drying  by  means  of  a  circulation 
of  dry  or  warm  air.  M.  du  Hamel  du 
Monceau proposed  granaries,  withHales's 
ventilators.  The  Poles  and  Livonians 
dry  their  corn  in  buildings  having  a 
furnace  on  the  ground -floor  supplied 
with  air  only  from  beneath,  which  M'hen 
heated,  passes  through  the  lares  of  grain 


on  the  upper  floors,  to  an  opening  in  the 
roof. 

^.  Baking  and  re-baking  in  an  oven. 
Biscuit  ground  and  pressed  down  in 
iron-hooped  casks  will  keep  a  number 
of  years. 

7.  Salting.  This  is  done  either  with 
or  without  fermenting.  The  former  is 
the  method  of  preparing  sour  krout. 

8.  Marinating  with  vinegar,  salt,  and 
pepper.  This  is  practised  on  some  fruits 
and  tender  vegetables. 

9.  Preserving  with  sugar,  the  dry 
and  the  moist  way.    , 

10.  Preserving  in  brandy. 

11.  Cutting  off  all  communication 
with  the  external  air,  as  in  covering 
seeds  with  wax,  &c. 

12.  Extracting  and  inspissating  the 
juices  of  alimentary  substances ;  as  in 
making  robs.  Portable  soup  is  an  ani- 
mal preparation  of  this  kind. 

13.  Keeping  in  dry  sand. 

Drying  in  ovens  moderately  heated,  is  a 
mode  applicable  to  a  great  number  of 
vegetables ;  as  potatoes^  turnips,  carrots, 
legumes,  apples,  pears,  plums,  and  other 
fruits.  No  method  preserves  better  all 
the  qualities  of  the  substance,  is  more 
easy  to  practise,  or  more  efficacious.  It 
deserves  to  be  generally  recommended. 
Drying  hy  the  circulation  of  warm  air  is 
excellent  for  grains  and  farinaceous  seeds, 
but  inapplicable  to  other  matters.  Salt^ 
ing  with  fermentation  may  be  used  to  all 
kinds  of  leaves  and  roots,  and  the  pre- 
paration is  a  great  preservative  from  the 
scurvy.  It  might  be  made  as  general  as 
drying  in  an  oven.  The  other  methods 
belong  more  particularly  to  the  articles 
mentioned  under  them.  That  of  inspis- 
sating juices  of  fruits,  &c.  is  a  very  ef- 
fectual mode,  but  costly,  and  chiefly 
fitted  for  sea  shores.  None  of  them  can 
justly  be  accounted  insalubrious. 

Of  the  various  modes  of  preserving 
water  sweet,  the  following  is  pei'haps  the 
best,  viz.  that  of  filling  a  cask  with 
water,  adding  both  hands  full  of  quick 
lime,  letting  it  stand  for  five  or  six  days, 
then  pouring  out  the  water  and  riucing 
the  cask,  and  after wai'ds  putting  in  the 
water  intended  for  the  voyage.  By  this 
method,  water  was  kept  perfectly  sweet 
dui'ing  a  six  month's  voyage  to  the  isles 
of  France  and  Bourbon.  The  quick- 
lime was  found  to  have  made  a  thin 
coating  round  the  inside  of  the  cask.— • 
A.  M 
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THE  SCRAP  GATHERER. 
No.  31.— —Preparation  of  Caoutchouc, — 
Mr.  T.  Hancock  has  succeeded,  by  some 
process,  the  results  of  long  investigation, 
but  which  he  has  not  published,  in  work- 
ing caoutchouc  with  great  facility  and 
readiness.  It  is  cast,  as  we  understand, 
into  large  ingots,  or  cakes  ;  and,  being 
cut  with  a  wet  knife  into  leaves,  or  sheets, 
about  ^  or  J^  of  an  inch  in  thickness, 
can  then  be  applied  to  almost  any  pur- 
pose for  which  the  properties  of  the 
material  renders  it  fit.  The  caout- 
chouc thus  prepared  is  more  flexible  and 
adhesive  thai^  that  which  is  generally 
found  in  the  shops,  and  is  worked  with 
singular  facility.  The  adhesion  of  the 
substance  in  those  parts  where  it  is  not  re- 
quired is  entirely  prevented,  by  rubbing 
them  with  a  little  flour,  or  other  sub- 
stance, in  fine  powder.  The  caoutchouc 
is,  in  this  state,  exceedingly  elastic. 
Bags  made  of  it  have  been  expanded  by 
having  air  forced  into  them,  until  the 
caoutchouc  was  quite  transparent ;  and, 
when  expanded  by  hydrogen,  they  were 
so  light  as  to  form  balloons,  with  consi- 
derable ascending  power.  But  the  gas 
gi'adually  escaped;  perhaps  through  the 
pores  of  this  thin  film  of  caoutchouc,  on 
expanding  the  bags  in  this  way,  or  the 
junctions  yielded  like  the  other  parts, 
and  ultimately  almost  disappeared.  When 
cut  thin,  or  when  extended,  this  substance 
forms  excellent  washers,  or  coUops,  for 
stop-cocks,  very  little  pi'essure  being  ne- 
cessary to  render  them  light.  Leather 
has  also  been  coated  on  one  surface  with 
the  caoutchouc,  and  without  being  at 
all  adhesive,  or  having  any  particular 
odour,  and  is  perfectly  water-tight. 

32. — Invisible  Cement — Isinglass,  boil- 
ed in  spirits  of  wine,  will  produce  a  fine 
transparent  cement,  which  will  unite 
broken  glass,  so  as  to  render  the  fracture 
almost  imperceptible^  and  perfectly  se- 
cure. 

33. — Fire  and  Water-proof  Cement. — 
To  half  a  pint  of  milk  put  an  equal  quan- 
tity of  vinegar,  in  order  to  curdle  it ; 
then  separate  the  curd  from  the  whey, 
and  mix  the  whey  with  the  whites  of 
four  or  five  eggs,  beating  the  whole  to- 
gether. When  it  is  well  mixed,  add  a 
little  quick-lime  through  a  sieve,  until  it 
has  acquired  the  consistence  of  a  thick 
paste.  With  this  cement,  broken  ves- 
sels,  and   cracks  of  all  kinds,   may  be 


mended.       It  dries  quickly,  and  resists 
the  action  of  fire  and  water. 

34.  —  To  make  Gold-colour  Varnish. — 
Bruise  separately  four  ounces  of  lacca, 
as  much  gamboge,  as  much  dragon's- 
blood,  as  much  arnotto,  and  one  ounce 
of  saff'i'on.  Put  each  of  these  into  a 
quart  of  spirit  of  wine.  Digest  them 
in  the  sun,  or  in  a  moderate  heat,  for  a 
fortnight.  Mix  them  with  clear  var- 
nish of  sandarac,  according  to  the  tint 
required.  Four  ounces  of  aloes,  dissolved 
in  a  quart  of  spirit,  will  also  be  a  good 
addition  to  the  above  ingredients,  and 
give  more  command  over  the  tint. 


QUERIES. 
Sitt, — In  the  London  Mechanics'  Ma" 
gazine,  page  110,  "  the  roots  of  Vera- 
trum  Virea,  commonly  called  Black 
Hellebore,"  are  said  to  be  "  an  infallible 
means  to  destroy  cockroaches."  Now, 
Sir,  the  Veratrum  Virea  (Viride)  is  the 
green  flowering  Veratrum,  and  is  in 
Class  Polygamia  (23),  and  Order  Mo- 
noecia  (1).  The  Black  Hellebore  is 
Helleborus  Niger,  or  Christmas  Rose, 
and  is  in  Class  Polyandra  (13),  and  Or- 
der Polygynia  (7).  Thus,  the  names 
of  two  plants,  quite  distinct,  are  clashed 
together  ;  which  of  them  is  the  right 
plant,  or  if  either  is  the  right  plant,  I 
cannot  tell — if  any  of  your  Correspon- 
dents can,  they  would,  by  doing  so,  much 
oblige, 

Sir,  your's,  &c. 

M.  A. 

P.  S. — What  is  the  reason  that  knots 
in  timber  are  harder  and  more  durable 
than  any  other  part  of  it,  when  these 
knots  are  just  the  roots  of  branches  ? 

What  is  the  reason  that  spring-well 
water  is  colder  in  summer  than  in  win- 
ter ?  And  how  comes  it  to  pass,  that 
spring  wells  are  frequently  found  near 
the  summit  of  hills,  but  never  upon  the 
tops  of  them  ? 
6th  July,  1824. 


Iodine  and  Phosphorus. — "  Thenard 
asserts,  that,  in  the  union  of  iodine  and 
phosphorus,  not  only  caloric,  but  light,  is 
extricated.  But  Sir  H.  Davy  states  that 
no  light  is  evolved  in  this  process.  Re- 
peated experiments  have  convinced  me  of 
the  accuracy  of  the  observation  of  the  Bri- 
tish chemist ;  but  it  is  only  justice  to  M. 
Thenard  to  state,  that,  in  the  action  between 
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these  substances,  the  evolution  of  light,  as 
well  as  of  caloric,  may  be  shown,  according 
to  the  mode  of  making  the  experiment.  If 
a  small  piece  of  dry  phosphorus  be  dropt . 
into  a  test-tube,  and  a  quantity  of  iodine, 
in  its  usual  scaly  form,  sufficient  to  cover 
the  phosphorus,  be  quickly  added,  an  im- 
mediate action  ensues ;  the  tube  becomes 
hot ;  fumes  of  iodine  are  disengaged ;  and 
a  deep  violet-brown  liquid  is  formed,  with- 
out the  evolution  of  light,  even  when  the 
experiment  is  made  in  a  darkened  room. 
But  if  the  proportion  of  the  phosphorus  to 
the  iodine  be  large,  and  the  latter  insuffi- 
cient to  cover  the  former,  the  action  is  ac- 
companied by  a  momentary  flash,  which  I 
attribute  to  the  combustion  of  the  uncov- 
ered portion  of  the  phosphorus  in  the  scanty 
portion  of  atmospheric  air  in  the  tube.  By 
varying  the  proportions  of  the  two  sub- 
stances, I  can  produce  the  union  with  or 
without  the  extrication  of  light  at  plea- 
sure. "-^ieWer  from  Dr.  Traill  to  Pro-r 
fessor  Jameson. 


Luminous  Plants. — It  is  well  known 
that  some  plants  are  luminous ;  and  also 
that  parts  of  plants,  in  an  incipient  state  of 
decomposition,  shine  more  or  less.  The 
following  are  remarkable  instances  of  this 
property :  1.  Potatoes,  kept  in  cellars, 
i?i  a  growing  state,  and  therefore  useless 
as  food,  sometimes  become  so  luminous, 
that  we  can  read  by  them  the  print  of  a 
book  in  the  dark.  2.  The  Dictamnus  al- 
bus  spreads  around  it,  in  dry  summer  even- 
ings, an  atmosphere  which,  on  the  approach 
of  a  taper,  inflames  with  a  bright  blue  flame. 
3.  Other  plants  give  out  a  sparkling  light, 
probably  of  an  electrical  nature ;  such  is  the 
case  with  the  flowers  of  Calendula,  Tro-* 
pgeolum,  Lilium  bulbiferum  and  chalcedo- 
nicum,  Tagetes,  Helianthus,  and  Polyan- 
thes.  4.  Some  plants  give  out  a  calm  steady 
light,  of  a  bluish,  greenish,  or  yellowish- 
white  colour,  such  as  Dematium  violaceum, 
Pers.  ;  Schistostega  osmundacea,  W.  and 
M.  ;  Phytolacca  decandra,  Rhizomorpha 
pinnata,  Humh.,  &c.  The  luminous  ap- 
pearances in  the  galleries  and  shafts  of  our 
mines  are  often  to  be  traced  to  rhizomor- 
phous  plants.  6.  The  milky  juice  of  some 
plants  is  very  luminous.  6.  Trunks, 
branches,  and  roots  of  trees,  in  an  incipient 
state  of  decomposition,  become  luminous. 


Dr.  Hare's  Method  of  Impregnating 
Water  with  Iron. — If  we  place  a  few  pieces 
of  silver  coin,  alternating  with  pieces  of 
sheet  iron,  in  water,  it  will  soon  acquire  a 
chalybeate  taste,  and  a  yellowish   liue,  and 


in  twenty-four  hours  flakes  of  oxide  of  iron 
will  appear.  Hence,  if  we  replenish  with 
water  a  vessel  in  which  such  a  pile  is  placed, 
after  each  draught,  we  may  have  a  compe- 
tent substitute  for  a  chalybeate  spring. 

Clean  copper  plates  alternating  with  iron, 
or  a  clean  copper  wire  entwined  on  an  iron 
rod,  would  produce  the  same  efiect ;  but  as 
the  copper,  when  oxidated,  yields  an  oxide, 
it  is  safer  to  employ  silver.— Dr.  Hare's 
Letter  to  Professor  SilMman. 


Bevan^s  Experiments  07i  the,  Adhesion  of 
Nails.— In  order  to  determine  the  force 
with  which  nails  adhei*e  to  wood  in  which 
they  are  driven,  Mr.  B.  Bevan  constructed 
a  machine  for  measuring  the  force  of  ten- 
sion with  extensive  power.  He  applied  it 
to  the  extraction  of  nails  of  diffei'ent  lengths, 
from  a  quarter  of  an  inch  to  two  and  a  half 
inches. 

The  following  were  the  results  obtained 
by  Mr.  Bevan,  when  the  nails  were  forced 
into  dry  Christiana  deal,  at  right  angles  to 
the  grain  of  the  wood  : 
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Fine  sprigs 

Ditto      

Threepenny  brads... 

Cast-iron  nails 

Sixpenny  nails 

Ditto          

Ditto          

Fivepenny 

He  likewise  found,  that  the  progressive 
depths  to  which  a  sixpenny  naU  was  forced 
into  dry  Christiana  deal,  by  simple  pres- 
sure, were  as  follows  :  — 

A  quarter  of  an  inch 24  lbs. 

Half  an  inch 76    — 

One  inch .......285    - 

One  and  a  half  inch ...^..400   - 

Two  inches .610   — 
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New  and  Curious  MecJutnical  Livention. 
-—David  Linnie,  from  Kirkwall,  Orkney, 
ia  about  to  lay  an  invention  before  the  So- 
ciety of  Arts,  which  comprises,  in  the  small 
compass  of  an  ordinary  sized  walking-stick, 
a  complete  fowling-piece,   fishing-rod,  dog- 


call,  snuff-box,  with  pen,  looking-glass,  &o. 
weighing  only  about  3^  lb. 

It  can  be  used  as  a  walking-stick  or 
fishing-rod,  loaded  and  primed  with  the 
greatest  safety,  and  answers  its  difierent  pur- 
poses with  utility. 


CHEMICAL  RECREATIONS;*  oe,  A  SERIES  OF  AMUSING  AND 
INSTRUCTIVE  EXPERIMENTS,  8ic.— Third  Ed.,  pp.  238.— Price  3s. 


It  is  a  pleasing  evidence  of  the  increas- 
ing desire  for  knowledge  amongst  me- 
chanics, that  this  little  work,  written  by 
one  of  their  number,  and  designed  for 
their  use,*has  arrived  at  a  third  edition. 
The  cheapness  of  the  book,  no  doubt, 
as  well  as  the  great  quantity  of  useful 
matter  which  it  contains,  are  qualities 
sufficient  to  render  it  popular.  The  ap- 
probation which  it  has  already  met  with, 
from  some  of  our  leading  Journals  of 
Science,  renders  it  unnecessary  for  us  to 
say  more  to  recommend  it  to  the  young 
student  of  Chemistry  ;  we  shall,  there- 
fore, only  offer  a  few  remarks  explana- 
tory of  its  contents,  from  which  we  for- 
merly gave  some  very  useful  extracts. 
The  author  commences  with  a  plain  and 
simple  exposition  of  the  principles  of  the 
Science,  which  he  denominates  "  First 
Lines  of  Chemistry."  Under  this  head, 
he  explains  its  nature,  and  informs  his 
readers,  very  justly,  that  the  most  im- 
portant step  to  acquire  a  knowledge  of  it 
is  "  to  make  experiments."  He  then  pro- 
ceeds to  give  a  simple  and  clear  account 
of  the  properties  of  Simple  Bodies,  as 
Gases,  Metals,  &c.  He  next  treats  of 
the  Powers  which  produce  Chemical 
Phenomena,  such  as  Attraction,  Repul- 
sion, Caloric,  &c.  and  gives  a  short  ex- 
planation of  the  Atomic  Theory.  Com- 
pound Bodies  are  then  explained,  in- 
cluding Acids,  Alkalies,  Earths,  Oxides, 
Salts,  Minerals,  &c.  to  which  is  sub- 
joined a  Sketch  of  Natural  History,  in- 
cluding the  subjects  of  the  Vegetable  and 
Animal  Kingdom. 

The  second  part  of  the  work  contains 
a  description  of  Chemical  Processes  and 
Apparatus;  and  this  part  is  executed 
in  a  very  plain  and  instructive  manner. 
Many  useful  hints  are  thrown  out  to 
the  student  how  to  procure  experiments 
in  the  easiest  way,  and  at  the  least  possi- 
ble expense.  The  price  of  almost  every 
article,    and   chemical   substance  requi- 


site for  performing  experiments,  is  stated, 
a  thing  which  must  render  the  work  ex- 
tremely useful. 

The  third  part  consists  of  Experi- 
ments, which  are  uniformly  explained, 
with  a  constant  reference  to  first  princi- 
ples. It  is  throughout  interspersed  with 
remarks  frequently  amusing,  and  always 
judicious,  though  not  without  an  occa- 
sional sprinkling  of  the  marvellous. 
These  experiments  are  arranged  under 
the  following  heads  :  Experiments  illus- 
trative of  the  properties  of  Heat ;  Che- 
mical Affinity;  Gases;  Salts;  and  Tests; 
Experiments  on  the  Arts  and  Domestic 
Economy  ;  Combustion ;  Detonation  ; 
Light;  &c.  We  shall  conclude  our  short 
notice  of  this  interesting  little  work, 
with  the  following  extract,  as  a  speci- 
men of  the  easy  style  in  which  it  is  com- 
posed : 

Salts. — These  are  compounds  of  acids,  in 
definite  proportions,  with  alkalies,  earths, 
and  metallic  oxides.  They  form  a  very  nu- 
merous, and  very  important  class  of  chemical 
bodies;  and  the  study  of  their  composition 
and  properties  must  occupy  a  large  share  of 
the  learner's  attention.  Nothing  can  give 
such  clear  ideas  concerning  the  nature  of 
chemical  changes,  so  well  explain  th»  laws 
of  aflSnity,  and  exhibit  to  advantage  the  doc- 
trine of  definite  proportions,  as  the  synthesis 
and  analysis  of  salts.  There  is  another  thing 
also  which  may  be  mentioned  here,  as  it 
serves  to  show  with  what  facility  some  parts 
of  chemical  knowledge  may  be  acquired. 
The  student,  on  being  told  that  the  num- 
ber of  salts  amounts  to  several  thousands, 
might  be  terrified  into  the  opinion,  that  it 
would  be  scarely  possible  to  remember 
even  the  names  of  so  many  bodies.  But 
when  he  is  shown  how  philosophically 
these  bodies  have  been  arranged,  and  how 
excellently  named,  he  will  perceive,  that 
the  learning  and  lemembering — not  only 
their  names,  but  their  constituent  principles 


Richard  Griffin  &  Co.,  Glasgow.— 1824. 
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also,  is  a  task  of  but  little  difficulty.      To 
illustrate  this, 

Let  the  student  be  told,  that  every  salt 
has  a  double  name  :  one  part  of  it  intimat- 
ing the  acid  of  the  compound,  and  the 
ether,  the  particular  base.  Let  him  also 
be  told,  that  the  terminations  of  the  names 
of  the  salts  invariably  agree  with  the  ter- 
minations of  the  names  of  their  components ; 
and  then  the  nomenclature  of  salts  will  be 
perfectly  intelligible.  Thus,  if  an  acid, 
whose  name  ends  in  IC,  as  sulphuric  acid, 
combines  with  a  base,  as  soda,  and  forms  a 
salt,  the  part  of  the  name  of  that  salt  which 
intimates  its  acid  constituent,  will  end  in 
ATE  ;  the  compound  being  a  sulphATZ. 
But,  on  the  contrary,  if  the  salt  be  formed 
by  an  acid  ending  in  OUS,  as  sulphuro«« 


acid,  then  the  name  of  the  salt  ends  in  IT£, 
as  S7dphiTE  of  soda. 

The  salts  which  end  in  ite,  like  the  acids 
they  are  formed  from,  are  generally  ef  very 
little  value. 

When  the  proportions  of  the  constitu- 
ents of  a  salt  are  so  adjusted,  that  the  re- 
sulting substance  does  not  affect  vegetable 
colours,  it  is  called  a  neutral  salt.  When 
an  alteration  of  colour  evinces  a  predomin- 
ance of  acid,  the  salt  is  said  to  be  acidulous, 
and  the  prefix  super,  or  bi,  is  used  to  de- 
note the  excess  of  acid.  If,  on  the  con- 
trary, the  acid  matter  appears  to  be  in  de- 
fect, or  short  of  the  quantity  necessary  for 
neutralizing  the  properties  of  the  base,  the 
salt  is  then  said  to  be  with  excess  of  base, 
and  the  prefix  sub,  is  attached  to  its  name. 


USE  OF  THE  CAMERA  OBSCURA. 


An  occurrence  originated  in  a  Camera 
Obscura  exhibited  here  during  the  Fair 
week,  which  shows  the  inaportant  use 
to  which  this  amusing  optical  apparatus 
may  be  applied.  A  person  happened  to 
be  examining,  with  great  interest,  the 
various  lively  and  ever  shifting  figures 
which  were  pourtrayed  upon  the  white 
tablet  during  the  exhibition,  when  he 
beheld,  with  amazement,  the  appearance 
of  one  man  picking  another  man's  pocket. 
Perfectly  aware  of  the  reality  of  this  ap- 
pearance, he  opened  the  door,  and  recog- 
nizing the  culprit  at  a  short  distance, 
ran  up  and  seized  him  in  the  very  act  of 
depredation.  It  is,  perhaps,  unnecessary 
to  add,  that  he  was  immediately  handed 
over  to  the  Police.  From  this  circum- 
stance, the  utility  of  placing  such  appa- 
ratus in  all  places  of  public  amusement 
and  exhibitions,  must  be  obvious.  Whe- 
ther it  might  be  proper  to  erect  it  in  the 
streets  of  a  populous  city  like  this,  and 
to  place  it  under  the  inspection  of  an 


officer  for  the  detection  of  mischief  and 
crime,  is  a  matter  worthy  of  the  consi- 
deration of  the  local  authorities.  Would 
it  not  be  an  eligible  plan,  indeed,  to  em- 
ploy the  Camera  Obscura  of  the  Obser- 
vatory, (which  is  not  otherwise  in  use,) 
to  take  a  view  of  what  is  passing  in 
the  sti'eets  in  town,  and  communicate 
the  result,  if  necessary,  to  the  Police 
Office  or  the  Jail,  by  means  of  a  tele- 
graph? If  the  Observatory  be  con- 
sidered too  far  off,  the  apparatus  could 
be  fixed  up  near  the  top  of  the  Tron  or 
Cross  Steeple.  By  this  means,  the  ne- 
cessity of  sending  out  emissaries  to 
reconnoitre  the  conduct  of  the  lieges 
would  be  superseded,  since  every  thing 
would  then  take  place,  as  it  were,  under 
the  eye  of  the  Police ;  and,  if  any  im- 
propriety or  misconduct  were  observed, 
it  would  only  be  necessary  to  send  a 
posse  to  the  particular  spot  where  it  hap- 
pened. 

Z. 
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THE  GLASGOW 


ON  A  NEW  PLAN  OF  PROPELLING  PADDLES  FOR  STEAM 
BOATS.— By  Mr.  Thomas  Clark,   Glasgow. 


SiRj — In  the  common  wheel- 
paddles  at  present  employed  for 
propelling  steam  boats,  there  are,  it 
appears  to  me,  two  defects,  which 
are  yet  left  to  the  ingenuity  of  the 
mechanic  to  remove. 

In  the  first  place,  they  are  de- 
fective, on  account  of  the  declivity 
with  which  they  enter  and  come 
out  of  the  water.  For  illustration 
of  the  defect  arising  from  this  cause, 
let  us  take  any  line,  A  B,  (fig.  1,) 
which  is  parallel  to  the  surface  of 
the  water.  From  the  extremity  of 
A  B,  draw  A  C,  representing  the 
inclination  of  a  paddle  to  the  surface 
of  the  water,  and  also  the  length  of 
the  paddle  immersed  in  the  water. 
A  C,  consequently,  represents  the 
force  which  must  be  applied  by  the 
moving  power  of  the  paddle.  From 
the  point  C,  draw  C  B  perpendicu- 
lar to  A  B, 

Now,  A  C  representing  the  force 
applied  by  the  moving  power,  it 
follows,  by  a  well-known  law  in 
Mechanical  Philosophy,  that  the  re- 
sistance which  it  meets  will  be  re- 
presented by  A  B  and  B  C.  A  B 
will  represent  the  resistance  up- 
wards; B  C,  the  resistance  horizon- 
tally. Hence,  with  regard  to  pro- 
pelling effect,  A  B  is  lost,  and  B  C 
alone  efficient. 

Now,  supposing  the  angle  at  A 
to  be  45^ ;  then,  the  angle  at  C  will 
also  be  equal  to  45^ ;  and  A  B  will 
be  equal  to  B  C :  that  is,  the  resist- 
ance lost  and  the  resistance  efficient 
will  be  equal.  Hence,  at  this  in- 
clination, whatever  be  the  force  A  C 
represents,  one-half  of  it  is  lost. 

Again,  supposing  the  angle  at  A 
to  be  equal  to  63  J® ;  then,  the  angle 
at  C  will  be  equal  to  the  difference 
between  this  and  90<^ ;  that  is,  to 
26^0.  In  this  case,  A  B  is  to  B  C 
as  1  is  to  2 :  that  is,  the  resistance 
lost  is  to  the  resistance  efficient,  as 


1  is  to  2.  Hence,  supposing  the 
force  A  C  to  be  represented  by  3  ; 
then  2  would  represent  the  force 
efficient,  and  1  the  force  lost.  V/e 
conclude,  therefore,  that  at  the  in- 
clination of  6310,  07ie-t/iird  T^m-t  of 
the  force  applied  is  lost. 

In  like  manner,  it  might  be  shown, 
that  at  the  inclination  of  711^,  one- 
fourth  of  the  forcet applied  is  lost; 
at  760,  one-jifth;  at  78fo,  one- 
sixth;  at  SO^Oj  one-sevefith  ;  and  so 
on,  diminishing  as  we  approach  the 
perpendicular,  where  alone  the  whole 
force  applied  is  efficient. 

In  the  second  place,  wheel-paddles 
are  defective,  owing  to  the  follow- 
ing cause:  The  successive  paddles 
are  commonly  placed  very  near  one 
another.  Hence,  when  one  paddle 
enters  the  water,  it  leaves,  by  its 
swift  motion,  a  current,  into  which 
the  next  paddle  enters;  but  which 
instead,  as  is  desirable,  of  moving 
in  an  opposite  direction  to  the 
paddles,  moves  in  the  same.  Great 
resistance  is  thus  lost. 

To  remedy  the  former  of  these 
defects,  several  attempts  have  been 
made  in  this  country.  These  at- 
tempts, however,  have  commonly 
been  unsuccessful,  on  account  of 
the  great  contingency  of  force  which 
steam  boat  paddles  are  called  to  bear. 
This  renders  them  altogether  in- 
compatible with  that  intricacy  and 
instability  of  machinery,  which  are 
not  wanting  in  some  of  the  profess- 
ingly  improved  plans  which  have 
been  proposed,  but  which,  on  this 
consideration,  have  been  rejected  or 
abandoned. 

The  latter  of  the  defects  which 
I  have  stated,  has  not,  however, 
so  fai-  as  I  am  aware,  met  the  at- 
tention of  the  ii>echanics  of  this 
country.  The  only  attempt  to  re- 
move it,  of  which  I  ever  heard,  was 
one  of  a  Dutch  mechanic,  who,  long 
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ago,  employed  the  following  plan 
fer  this  purpose :  His  wheel-paddles 
were  each  composed  of  two,  being, 
as  it  were,  double.  Each  of  the 
single  wheels,  composing  the  double 
ones,  had  its  paddles  at  a  consider- 
able distance  from  one  another;  and 
the  two  single  wheels  were  so  join- 
ed into  a  double  one,  that  every 
paddle  in  each  single  wheel  was  at 
a  middle  distance  between  two 
paddles,  in  its  neighbouring  single 
wheel.  This  plan,  which  was  em- 
ployed on  canals,  in  boats,  propelled 
by  the  force  of  men,  was,  I  have 
been  informed,  attended  by  a  con- 
siderable increase  of  power. 

About  two  years  ago,  I  made 
some  attempts  at  the  removal  of 
these  defects.  The  following  is  an 
account  of  one  of  the  plans,  which 
occurred  to  me,  to  effect  this,  and 
which  I  send  to  you,  not  under  the 
impression  that  the  improvement 
will  practically  be  found  to  be  very 
great,  but  in  the  hope  of  attracting 
attention  to  the  subject,  and  in  the 
conviction,  that,  in  submitting  it, 
through  you,  to  the  consideration  of 
the  Mechanics  of  Glasgow,  I  am 
laying  it  before  those  who  are  best 
qualified  to  judge  of  its  utility,  and 
to  add  to  it  those  improvements  and 
modifications,  of  which,  for  practical 
application,  it  may  stand  in  need. 

Fig.  2  is  a  plan  of  the  machine ; 
fig.  3  is  a  sectional  view.  The  same 
letters  refer  to  both.  A  A  (fig.  2,) 
is  the  side  of  the  boat.  B  B,  B  B 
(figs.  2  and  3,)  is  the  frame  to  sup- 
port the  machinery,  a  is  the  shaft, 
which  turns  the  wheel  6,  whose 
teeth  run  into  those  of  the  wheels 
c  c,  and  turn  both  in  the  same  di- 
rection. These  wheels  are  con- 
nected, by  a  shaft,  with  the  double 
cranks  ddd.ddd.  These  cranks 
are  inclined  to  one  another,  at 
equal  angles,  as  shown  in  fig.  4; 
and  they  are  of  equal  lengths,  eee 
>are  bars,  connecting  these  cranks  in 
such  a  manner  as  to  preserve  the 


corresponding  csanks,  on  the  diiFer- 
ent  shafts,  parallel  to  one  another, 
as  better  shown  in  fig.  3.  fff  are 
paddles  affixed  perpendicularly  to 
these  bars.  These  paddles  alone, 
or  the  paddles  and  the  bars  together, 
may  be  so  fixed,  as  to  be  removable 
at  pleasure. 

From  this  description,  it  is  evi- 
dent that  the  cranks  on  the  same 
shaft  will  always  preserve  the  same 
inclination  to  one  another;  that 
tlie  corresponding  ones,  on  differ- 
ent shafts,  will  always  be  parallel; 
that  the  bars  connecting  them  will 
always  be  horizontal;  and,  conse- 
quently, that  the  paddles  must  al- 
ways enter,  pass  through,  and  rise 
out  of  the  water,  perpendicularly  to 
its  surface.  The  terminations  of 
the  paddles  move  in  a  circle,  as  re- 
presented in  fig.  3  by  a  dotted  line. 
The  radius  of  this  circle  is  equal  to 
the  length  of  any  of  the  several 
cranks.  It  is  evident,  also,  that 
every  successive  paddle  enters  in  a 
cun-ent,  diflferent  from  that  caused 
by  the  one  which  it  follows. 

Thus,  it  appears,  both  the  defects 
are  avoided,  which  I  have  men- 
tioned, as  belonging  to  wheel-pad- 
dles, at  the  expense,  indeed,  it  is  to 
be  admitted,  of  some  additional 
friction,  and  of  a  degree  less  of 
stability.  The  latter  defect,  how- 
ever, is,  I  apprehend,  more  than 
compensated,  by  the  ease  with 
which  the  machinery  admits  of  being 
stripped  of  the  paddles  and  bais; 
and,  were  it  otherwise,  it  is,  in  no 
respect,  an  objection  to  the  introduc- 
tion of  the  plan  in  boats,  of  which 
the  navigation  is  confined  to  rivers. 

Farther  points  of  description,  and 
other  modifications  of  the  machine, 
are  so  evident  from  an  inspection 
of  the  figures,  that  I  consider  it 
unnecessary  farther  to  intrude  on 
your  room. 

I  am.  Sir,  your's,  &c. 

Bath-Stretit,  6th  August,  18£4. 
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OBSERVATIONS  ON  THE  ACT 

NOW   PASSED 

FOR  ASCERTAINING  AND  ESTABLISHING  UNIFORMITY 

IN 

WEIGHTS  AND  MEASURES. 

(Concluded  from  page  41.  Vol.  II.) 


The  sixth  clause  enacts,  that  the 
standard  for  all  liquids  and  dry- 
goods  (not  measured  by  the  heap) 
shall  be  the  gallon  containing  10  lb. 
Avoirdupois  weight  of  distilled  wa- 
ter, weighed  in  air  at  62 ^  Fahren- 
heit, the  barometer  being  at  30  in- 
ches. This  is  the  most  important 
clause  in  the  whole  Act,  and  indeed 
may  be  said  to  be  the  only  one 
which  will  occasion  a  radical  change 
in  many  important  departments  in 
trade  and  commerce.  On  this  ac- 
count, it  ought  to  have  been  pro- 
posed with  great  caution,  and  with 
a  view  to  our  credit  as  a  scientific 
nation,  and  to  the  comfort  both  of 
the  present  race  and  their  posterity. 
What  is  the  use  of  partial  and  patch- 
work plans  to  meet  the  exigencies 
of  the  community,  compared  with 
that  of  a  systematic  and  scientific 
arrangement  of  Weights  and  Mea- 
sures, founded  on  an  invariable 
basis  and  a  regular  system  of  divi- 
sion ?  The  ten  pound,  or  imperial 
gallon  as  it  is  called,  does  not  con- 
tain an  exact  number  of  cubic  inches. 
Now,  we  would  ask,  whether  were 
it  not  better  that  it  should  contain  an 
even  number  of  cubic  inches,  and  an 
odd  number  of  pounds ;  or  an  even 
number  of  pounds  and  an  odd  num- 
ber of  cubic  inches?  Scientific 
men,  in  general,  prefer  the  former ; 
and  why?  because  it  is  easier  to 
construct  a  cubic  measure  for  the 
one,  than  for  the  oth«r.  This  was, 
at  least.  Professor  Playfair's  opinion, 
and  that  of  many  others  which 
might  be  quoted.  There  is  another 
reason  too,  and  one  of  perhaps 
greater  importance,  namely,  that  it 
is  easier  to  calculate  the  contents 


of  vessels  in  the  one  case  than  in 
the  other,  because  they  are  invari- 
ably connected  with  the  standard 
of  length.  In  this  Act  it  may  be 
said  that  the  standard  of  capacity 
is  not  connected  with  that  of  length 
at  all. 

To  find  the  content  of  this  gal- 
lon, it  is  necessary  to  refer  to  the 
fifth  clause  of  the  Act,  where  we 
have  the  weight  of  a  cubic  inch  of 
water  given  in  grains ;  hence  we 
find  the  number  of  cubic  inches  in 
the  gallon,  by  the  following  propor- 
tion :  252.458  grains  :  1  cubic  inch 
::  10  lb.  or  70,000  grains  :  277.273 
cubic  inches,  which  is  the  content 
of  the  imperial  standard  gallon. — 
Though  the  identification  of  this 
gallon  is  thus  remotely  connected 
with  the  standard  of  length,  and 
apparently  still  more  so  with  the 
pendulum  itself,  as  we  have  already 
shown;  yet  we  may  mention  that 
the  content  of  the  cube  of  the  sixth 
part  of  the  pendulum  vibrating  se- 
conds in  London,  is  so  very  near 
that  of  this  imperial  gallon,  that  the 
difference  is  only  about  ^  of  a  cu- 
bic inch.  Now  this  difference  is  so 
small,  that  the  one  may  be  reckon- 
ed a  sufficient  identification  of  the 
other  ;  a  circumstance  which  brings 
this  gallon  much  nearer  to  a  fixed 
and  invariable  standard  than,  we 
believe,  was  ever  thought  of.  We 
may  also  remark,  that  though  the 
temperature  was  not  fixed  at  the 
maximum  density,  [i.  e.  42.3 <5  Fah- 
renheit,) as  it  ought  to  have  been, 
to  be  independent  of  thermometric 
graduations;  yet  it  likewise  hap- 
pens, that  the  temperature  has  been 
fixed  at  a  point  above  the  freezing 
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point,  (62^  Fahrenheit,)  which  is 
exactly  the  s  ixth  part  of  the  distance 
between  the  freezing  and  the  boil- 
ing points.  The  connection  of 
these  two  facts  will  render  these 
standards  so  far  invariable  in  future  ; 
1st,  that  the  cube  of  the  sixth  part  of 
the  London  pendulum  is  extremely 
near  the  imperial  standard  gallon; 
and  2d,  that  the  tenth-part  of  the 
weight  of  an  imperial  standard  gal- 
lon of  water  at  a  temperature  above 
that  of  freezing,  exactly  the  sixth 
part  of  the  distance  between  the 
freezing  and  the  boiling  points,  is 
an  imperial  standard  pound. 

It  is  perhaps  unnecessary  to  state, 
though  some  of  our  readers  may  not 
be  fully  aware  of  it,  that  by  this 
clause  the  standard  wine  gallon  of 
231  cubic  inches,  the  standard  ale 
and  beer  gallon  of  282  cubic  inches, 
the  standard  corn  gallon  of  268.8 
cubic  inches,  or  the  standard  Win- 
chester bushel  of  2160.42  cubic  in- 
ches, the  standard  Scotch  pint  of 
104.434  cubic  inches,  and  the  stan- 
dard Scotch  wheat  and  barley  fir- 
lots,  with  all  other  local  measures 
of  every  description,  are  to  be  com- 
pletely abolished.  How  far  it  may 
be  adviseable  or  practicable  to  bring 
this  change  about,  will  be  seen  on 
or  before  the  1st  of  May,  1825  ;  as 
for  ourselves,  we  much  doubt 
whether  it  will  ever  take  place. 

The  seventh  clause  enacts,  that 
the  standard  bushel,  raised  of  course 
from  the  imperial  gallon,  shall  con- 
tain 8  such  gallons,  or  80  pounds 
Avoirdupois  of  water,  as  aforesaid ; 
and  that  it  shall  be  made  round, 
with  a  plain  and  even  bottom,  and 
being  19|^  inches  from  outside  to 
outside.  The  eighth  clause  then 
enacts,  that  in  heaped  measure  this 
bushel  shall  be  duly  heaped  up  in 
the  form  of  a  cone  to  the  height  of 
six  inches.  Now,  we  would  ask, 
where  is  the  use  of  retaining  heaped 
measure,  which  is  so  liable  to  frauds, 
and  80  troublesome  in   operation, 


when  such  a  fine  opportunity  occurs 
of  abolishing  it  altogether?  This 
is  what  we  would  call  accommodat- 
ing the  Act  to  the  prejudices  of  the 
people,  contrary  to  the  dictates  of 
sound  judgment.  Would  it  not  be 
better  to  enact  that  coals  and  other 
goods  commonly  sold  by  heaped 
measure,  be  sold  by  unheaped  mea- 
sure, where  no  such  opportunity  for 
fraud  would  occur?  Or,  (which 
would  be  much  more  preferable)  to 
enact  that  they  be  sold  by  weight, 
a  plan  which  is  now  generally  fol- 
lowed in  this  part  of  the  country, 
and  which  completely  prevents  all 
attempts  at  fraud?  The  clause 
does  not  mention  how  high  the  cone 
is  to  be  raised  in  the  half  bushel 
and  other  parts  of  the  bushel.  If 
we  are  to  suppose  that  they  are  to 
be  raised  in  proportion,  it  will  take 
a  more  intricate  calculation  than 
most  people  are  able  to  perform,  to 
determine  that  proportional  height, 
as  well  as  the  diameter  of  the  cone 
or  mouth  of  the  vessel  to  be  era- 
ployed.  We  are  also  at  a  loss  to 
conceive  what  is  meant  by  the 
bushel  "  being  1 9^  inches  from  out- 
side to  outside,"  unless  it  be  the 
diameter  of  the  mouth ;  and  if  so, 
it  appears  very  strange  why  it  is 
not  expressed. 

In  conclusion,  we  may  remark, 
that  if  ever  this  Act  be  enforced,  it 
will  not  be  necessary  for  the  local 
authorities,  in  a  city  containing  so 
many  scientific  characters  as  ours 
does,  to  procure  any  of  the  new 
standards,  if  they  have  carefully 
preserved  the  old.  All  that  they 
have  to  do,  is  to  search  out  for  the 
standard  Avoirdupoise  pound  sent 
down  at  the  Union,  to  cause  ten 
such  pounds  to  be  accurately  con- 
structed, and  then  to  cause  a  vessel 
to  be  made  which  shall  contain  the 
weight  of  these  ten  pounds  of  water 
of  the  required  purity  and  tempera- 
ture. There  are  surely  men  in 
Glasgow,  celebrated  as  it  is  for  iti 
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mechanical  as  well  as  scientific 
characters,  who  can  do  all  this,  and 
much  more  if  it  were  necessary. — 
It  is  not  any  one,  however,  that  can 
perform  the  requisite  operations 
with  that  caution  and  sagacity 
which  ought  to  preside  over  such 
an  important  branch  of  municipal 


affairs.  In  the  construction  of  an 
accurate  set  of  weights  and  mea- 
sures, the  most  accurate  philosophi- 
cal instrument  makers,  chemists, 
and  natural  philosophers,  ought  to 
be  employed,  and  in  this  city  there 
are  names  celebrated  in  these  de- 
partments all  over  Europe. 


APPLICATION  OF  MECHANICS  TO  THE  ARTS. 

(Continued  from  page  459,  Vol.  I.) 


A  vulgar  prejudice  tends  to  confirm 
those  who  pursue  the  phantom  of 
ridiculous  invention,  in  their  foolish 
dream  of  success.  It  is  commonly 
supposed  that  the  greatest  mechani- 
cal discoveries  are  the  result  of 
chance;  that  the  most  celebrated 
mechanicians  had  no  theoretical 
knowledge ;  and,  in  fact,  that  even 
famous  mathematicians  have  failed 
when  they  attempted  to  put  their 
schemes  in  practice.  We  mean  not 
to  deny  that  chance  is  pleased  some- 
times to  reveal  important  pheno- 
mena, and  that  useful  results  do 
not  always  follow  the  laborious  in- 
vestigations of  the  theorist ;  but  it 
is  necessary  for  this,  that  the  pro- 
ductive causes  be  of  the  very  simplest 
kind ;  it  is  necessary  that,  independ- 
ent of  every  fixed  and  determinate 
proportion,  they  require  no  preli- 
minary preparation.  It  was  thus 
that  the  fortuitous  mixtuie  of  some 
substances  gave  birth  to  important 
chemical  combinations.  It  was  thus 
that  two  convex  lenses,  placed  pa- 
rallel to  each  other  at  a  certain 
distance  and  directed  to  a  dis- 
tant point,  indicated  the  principle 
of  the  telescope.  Every  time  that 
this  simplicity  does  not  exist ;  every 
time  that  causes,  necessarily  com- 
plicated, require  the  occurrence  of 
several  circumstances  according  to 
given  laws,  it  is  absurd  to  suppose 
thatcliance  could  have  any  influence. 
If  chance  can  only  produce  dis- 
coveries  in   cases   extremely  rare, 


what  then  must  be  the  blindness  of 
those  men,  destitute  of  knowledge, 
who  obstinately  wish  to  attempt 
what  the  most  able  and  learned  men 
have  judged  impracticable  ?  What 
must  be  their  madness  in  flattering 
themselves  that  they  shall  obtain, 
without  suflScient  knowledge,  that 
which  required  the  application  of 
the  most  refined  and  accurate  theo- 
ries? Their  phrenzy  is  no  less 
ridiculous  than  that  of  an  ignorant 
rustic  who  should  compose  an  epic 
poem,  and  flatter  himself  that  he 
had  rivalled  a  Milton ;  or  that  of  a 
miserable  dauber,  who,  without  the 
principles  of  drawing,  should  fancy 
that  he  equalled  a  Hogarth. 

Some  famous  mechanicians  are  said 
to  have  been  ignorant  of  theoretical 
knowledge.  Before  answering  this 
objection,  it  will  be  necessary  to 
state  some  principles,  and  to  give 
some  definitions.  What  is  a  theory? 
A  theory  is  nothing  else  but  a  re- 
gular union,  or  methodical  and  con- 
nected arrangement  of  all  the  facts 
relative  to  a  certain  natural  or  arti- 
ficial effect;  and  these  facts  are  ob- 
tained by  experience.  A  theory 
can  be  obtained  in  two  ways :  by 
study,  and  by  a  long  experience 
directed  by  an  accurate  and  pene- 
trating mind.  There  may  be  as 
many  theories  as  there  are  natural 
or  artificial  effects.  The  knowledge 
of  one  theory  does  not  necessarily 
suppose  that  of  another,  although 
some  have  an  affinity  and  a  kind 
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of  common  filiation.  There  is  no 
doubt  that  many  eminent  mechani- 
cians have  possessed  a  very  circum- 
scribed knowledge,  which  did  not 
extend  beyond  practical  mechanics, 
and  which  even  embraced  but  a 
particular  branch.  They  have  never 
attempted  to  overleap  these  just 
limits;  but  they  were  profoundly 
acquainted  with  a  theory  which  was 
complete,  accurate,  and  solid  in 
that  part  to  which  they  had  uni- 
formly directed  their  attention. 
They  had  acquired  nothing  by 
study ;  experience  alone  revealed  to 
them  all  the  relative  facts  of  any 
importance,  all  the  details  of  any 
utility.  The  penetration  of  mind, 
the  accuracy  of  judgment,  had  dis- 
posed these  facts  in  their  under- 
standing according  to  their  mutual 
dependence.  The  little  extent  of 
their  knowledge  has  perhaps  con- 
tributed to  give  them  more  depth. 
It  is,  however,  probable,  that  a  more 
considerable  sum  of  knowledge 
would  not  have  been  useless  to 
them,  and  would  have  enabled  them 
to  render  greater  services  to  the 
Sciences  and  the  Arts. 

The  misfortune  of  some  able 
mathematicians,  who  have  failed  in 
some  practical  operations,  does  not 
prove  at  all  that  the  abstract  sciences 
ai-e  useless,  as  some  practical  men, 
of  small  attainments,  affect  to  say ; 
but  it  proves  only  that  these  sciences 
are  not  sufficient  in  themselves  to 
direct  practical  operations;  and  that, 
to  be  productive,  it  is  necessary  that 
they  be  combined  with  experimental 
knowledge.  It  is  by  intimately  con- 
necting the  one  with  the  other  that 
we  can  assure  ourselves  of  obtain- 
ing results  really  useful  and  satis- 
factory. 

We  conclude,  from  this  discus- 
sion, that  no  one  can  pretend  to 
perfect  or  extend  the  domain  of 
science,  until  after  he  has  acquired 
the  necessary  knowledge  by  study, 
or  by  a  practice  well  understood, 


and  not  the  effect  of  mere  routine. 
If  you  are  animated  by  an  extraor- 
dinary tendency  to  mechanics,  if 
genius  inflames  you,  if,  in  short, 
nature  has  bestowed  upon  you  this 
gift  so  rare,  which  she  only  grants 
to  some  privileged  beings ;  know 
that  genius  is,  without  doubt,  a 
very  precious  germ,  but  one  which 
requires  careful  culture  to  produce 
fruit;  know  that  if  this  germ  is  con- 
fided to  a  barren  soil,  it  will  pro- 
bably be  choaked  with  creeping  and 
noxious  weeds;  and  if  endowed 
with  an  extraordinary  vigour,  it 
will  succeed  in  developing  and  in 
producing  fruits;  but  these  fruits, 
hai'sh  and  wild,  will  never  have  that 
admirable  beauty,  that  exquisite 
savour  which  they  only  obtain  by 
culture,  and  which  is  the  reward 
reserved  for  the  ability  and  the  pa- 
tience of  the  good  cultivator. 

If  it  be  remarked,  with  surprise, 
that  the  study  of  practical  me- 
chanics is  frequently  neglected  by 
persons  who  ought  to  apply  them- 
selves with  the  gieatest  ardour,  it 
is  to  be  attributed  to  the  multi- 
plied difficulties  with  which  this 
study  has  to  this  moment  been 
environed.  The  various  kinds  of 
knowledge  which  belong  to  it  are 
still  scattered,  without  order  and 
without  connection.  No  person 
has  attempted  to  connect  them,  to 
class  them,  and  to  form  them  into 
a  body  of  doctrine,  at  once  regular* 
and  methodical.  These  branches  of 
knowledge  ought  to  be  arranged  in 
such  a  manner,  that  their  mutual 
dependence  may  be  recognised,  that 
they  may  be  compared  with  facility, 
and  that  from  them  clear  and  lasting 
ideas  may  be  gained.  To  attain 
this  end,  it  will  be  necessary  to  dis- 
cover at  first,  with  care,  all  the  ef- 
fects which  machines  can  produce, 
and  the  different  methods  invented 
to  constmct  them  ;  to  examine,  at 
the  same  time,  the  respective  atj- 
vantages  and  defects  of  these  me- 
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thods,  according  to  the  results  best 
founded  on  theory  and  experience. 

In  following  this  plan,  it  is  neces  - 
sary  to  decompose  machines  into 
their  primitive  parts — and  to  imi- 
tate the  anatomist,  who,  to  acquire 
a  deep  knowledge  of  the  structure 
and  the  vital  functions  of  animated 
bodies,  decomposes  them  into  all 
their  organic  parts,  analyzes  them 
exactly,  examines  them  separately, 
and  makes  himself  acquainted  with 
the  forms,  the  disposition,  and  the 
mode  of  existence  of  each  of  them ; 
then  he  compares  them,  and  disco- 
vers the  admirable  artifice  of  their 
various  combinations.  A  similar 
plan  ought  to  be  followed  with  re- 
spect to  machines — which  are  in 
general  too  complicated  to  allow  us, 
without  the  aid  of  decomposition, 
to  attain  accurate,  distinct,  and, 
above  all,  permanent  ideas  of  them. 
It  is  not  sufficient,  to  arrive  at  this 
result,  to  decompose  some  of  them 
separately;  we  must  submit  the 
whole  at  once  to  analysis.  This 
simultaneous  analysis  would  seem 
at  first  impracticable ;  but,  if  we  re- 
flect on  it  for  a  little,  we  shall  im- 
mediately discover  that  it  is  not  on- 
ly possible,  but  easy. 

It  is  evident,  that  the  elements 
wliich  produce  the  same  partial  ef- 
fects ought  to  be  always  similar  in 
different  machines.  Thus,  a  wheel, 
driven  by  the  wind,  or  the  force  of 
steam,  will  be  the  same,  in  what- 
ever way  they  may  be  employed. 
Toothed  wheels  will  also  always 
have  the  same  forms,  and  the  same 
aiTangement,  while  they  serve  the 
same  purpose,  although  they  may 
be  employed  in  machines  essenti- 
ally different  from  each  other. 

The  first  procedure^  in  the  ana- 
lysis of  mechanical  elements,  is  to 
observe,  that  every  machine  re- 
quires a  moving  power.  Then,  that 
there  are  many  classes  of  moving 
powers,  namely,  animal  strength, 
WBter  in  its  natural  state,  steam, 


the  wind,  springs  and  weights,  and 
some  others  of  limited  use.  These 
classes  can  be  subdivided  into  ge- 
nera, the  genera  into  species,  and 
the  species  into  varieties.  Thus, 
for  example,  the  first  class  of  mov- 
ing powers  contains  two  genera, 
man  and  animals,  such  as  the  horse, 
the  ox,  and  some  others.  Each  of 
these  two  genera  contains  many 
species,  which  are  determined  by 
the  various  ways  of  app'^ying  the 
action  of  men  or  animals  to  ma- 
chines, either  causing  it  to  act  by 
their  weight  or  muscular  force,  or 
by  the  combination  of  both.  The 
species  contain  varieties  resulting 
from  less  sensible  differences,  which 
are  related  to  one  another  from  the 
characteristic  actions  of  each  spe- 
cies. By  following,  in  all  the  classes 
of  moving  powers,  the  same  method, 
we  obtain  the  complete  classifica- 
tion of  the  effects  which  they  are 
capable  of  producing. 

If,  moreover,  we  attend  to  the 
organs  which  receive  the  action  of 
the  moving  powers,  and  which  may 
be  denominated  recipients,  their 
classification  will  be  identically  the 
same. 

It  is  also  to  be  remarked,  that 
the  moving  powers  are  often  at  a 
distance  from  the  place  or  the  ac- 
tion of  the  machine  which  is  put 
in  motion ;  then  organs  of  transmis- 
sion become  necessary.  These  or- 
gans, which  are  of  two  kinds,  may 
be  denominated  communicators. 
The  one  can  only  transmit  the  mo- 
tion at  a  limited  distance ;  the  other 
are  endowed  with  the  power  of 
transmitting  it  to  any  distance.  This 
striking  difference  determines  the 
division  of  the  order  of  communi- 
cators into  two  classes.  Bat  it  is 
not  merely  sufficient  that  the  com- 
municators transmit  the  motion, 
they  have  still  another  function  to 
fulfil ;  for  the  quality  of  the  motion 
which  the  moving  power  impresses 
on  the  recipient  is  not  always  of 
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the  same  nature  with  that  which  is 
wanted  by  the  final  action  of  the 
machine.  It  is  thus  that,  in  a  hy- 
draulic machine,  where  the  pumps 
are  driven  by  a  mill-wheel,  the 
moving  power  produces  a  circular 
vertical  motion,  while  the  pumps 
have  a  motion  alternate  rectilineal; 
it  is  then  necessary  that  the  com- 
municators, at  the  same  time  that 
they  transmit  the  motion  received 
by  the  wheel  to  the  pumps,  should 
cause  them  to  experience  the  requi- 
site transformation  of  motion.  The 
different  kinds  of  transformations, 
and  the  different  structures  of  the 
organs,  furnish  the  means  of  deter- 
mining the  genera,  the  species,  and 
the  varieties. 

It  rarely  happens  that  the  moving 
power  has  the  degree  of  speed  re- 
quisite for  the  final  action  of  the 
machine.  For  example,  in  grind- 
ing-mills,  driven  by  wind  or  water, 
the  fly,  or  wheel,  has  in  general 
only  a  speed  five  or  six  times  less 
than  that  which  the  mill-stone  ought 
to  have.  Besides,  it  is  often  neces- 
sary to  produce  a  great  effect,  al- 
though we  have  only  a  small  dis- 
posable force.  To  produce  these 
effects,  some  organs  are  employed 
to  modify  the  two  elements  which 
compose  the  motion;  namely,  the 
force  and  the  speed,  by  increasing 
the  one  and  proportionally  dimin- 
ishing the  other.  These  organs, 
which  may  be  denominated  modi- 
fiers^ compose  the  third  order, 
which  is  distributed  into  six  classes, 
namely,  the  lever,  the  simple  and 


compound  pulleys,  the  wheel  and 
axle,  the  screw  and  wedge,  and  the 
hydraulic  press. 

It  is  often  necessary  to  effect 
several  motions  in  a  contrary  direc- 
tion, at  the  same  time,  and  in  the 
same  machine ;  in  such  cases,  we 
must  dispose  the  parts  so  as  to  be 
entirely  free,  without  which  they 
would  otherwise  cease  to  have  that 
mutual  communication  and  depend- 
ence which  the  nature  of  the  ma- 
chine requires. 

The  supports,  disposed  and  con- 
structed in  such  a  manner  as  to 
favour  all  these  effects,  constitute 
the  fourth  order. 

The  fifth  order  includes  regula- 
tors, distributed  into  three  classes, 
namely,  moderators,  governors,  and 
correctors.  The  moderators  have, 
for  their  end,  the  reduction  of  the 
motion  to  uniformity.  The  gover- 
nors regulate  the  motion,  with  re- 
spect to  its  duration,  its  speed,  and 
its  extent;  and  direct  the  interrup- 
tions, the  re-commencements  and 
the  periodic  variations  of  the  mo- 
tion;  the  correctors  diminish  and 
prevent  the  prejudicial  effects  of 
passive  resistance. 

The^ixthj  and  last  order,  con- 
tains the  organic  parts  which  ope- 
rate immediately  on  the  resistance. 
These  parts  act  either  by  loco-mo- 
tion, pressure,  percussion,  friction, 
or  finally  by  separation.  Such  is 
the  general  plan  of  classification 
which  ought  to  be  followed  in  a 
system  of  practical  mechanics. 

Philo-Mechanicus. 


MECHANICAL  IMPROVEMENTS,  USEFUL  PROCESSES,  &c.  &c. 


Mr.  CHURCH'S  PRINTING 
MACHINERY. 

The  printing  apparatus  invented  by  Mr. 
Church,  of  the  Britannia  Works,  Birming- 
ham, forms  perhaps  the  most  extraordinary 
combination  of  machinery  that  has  for  a  long 
time  been  submitted  to  the  pubUc.  It  con- 
sists of  three  pieces  of  mechanism.       The 


first  of  these  has  for  its  object  the  casting 
of  metallic  types  with  extraordinary  expe- 
dition, and  the  arrangement  of  them  for  the 
compositor.  By  turning  a  handle,  a  plunger 
is  made  to  displace  a  certain  portion  of  fluid 
metal,  which  rushes  with  considerable  force, 
through  small  apertures,  into  the  moulds 
and   matrices  by  which  the  types  are  cast. 
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The  farther  progress  oi  the  machine  dis- 
charges the  types  from  the  moulds,  and 
causes  thorn  to  descend  into  square  tubes, 
having  the  shape  of  the  types,  and  down 
which  they  slide.  It  then  brings  the  body 
of  each  type  into  the  position  required  for 
placing  it  in  the  composing  machine  ;  and 
when  the  types  have  descended  in  the 
guides,  they  are  pushed  back  by  the  ma- 
chine into  ranges,  each  type  preserving  its 
erect  position.  The  machine  then  returns 
into  its  former  state,  and  the  same  opera- 
tion is  renewed.  The  construction  of  the 
mould-bar  is  the  most  striking  portion  of 
the  machine 

The  seco»c?  machine  selects  and  combines 
the  types  into  words  and  sentences.  The 
several  sorts  of  types  are  arranged  in  nar- 
row boxes  or  slips,  eacli  individual  slip  con- 
taining a  great  number  of  t}'^pes  of  the  same 
letter,  which  is  called  a  file  of  letters.  The 
cases  containing  the  files  are  placed  in  the 
upper  part  of  the  composing  machine  ;  and 
by  means  of  keys  like  those  of  a  piano-forte, 
the  compositor  can  release  from  any  file  the 
type  which  he  wants.  The  type  thus  li- 
berated is  led  by  collecting  arras  into  a 
curved  channel,  which  answers  the  purpose 
of  a  composing  stick.  From  this  channel 
they  may  be  taken,  in  words  or  sentences, 
and  formed  by  the  hand  into  pages,  by  means 
of  a  box  placed  at  the  side  of  the  machine. 

The  third  machine,  for  taking  off  im- 
pressions from  the  types,  evinces  much  in- 
genuit}';  but  cannot  be  understood  without 
several  drawings. 

After  the  types  have  been  used,  and  the 
requisite  number  of  impressions  obtained, 
they  are  remelted  and  recast  as  before,  so 
that  every  sheet  is  printed  with  new  types. 
— Breivster^s  Journal. 


ON  MAGNETISM  AND  A  NEW 

THEORY  OF  THE  EARTH. 
It  frequently  happens,  that  individuals, 
separated  by  distance  of  time  and  place, 
and  unacquainted  with  each  other's  writ- 
ings, fall  upon  the  same  ideas  in  the 
course  of  their  investigations  on  the  same 
subject.  An  occurrence  of  this  kind, 
when  the  distance  of  time  is  very  small, 
often  leads  to  serious  and  protracted  dis- 
putes, respecting  originality  of  discovery, 
especially  when  the  subject  in  question  is 
one  of  great  importance  ;  but  when  this 
is  not  the  case,  it  matters  little  indeed 
who  is  the  original  discoverer.  We  were 
led  to  these  remarks,  from  a  discovery 
that  we  made  the  other  day,  in  looking 
over  a  letter,  in  the  Transactions  of  the 


American  Philosophical  Society,  from 
Dr.  Franklin  to  Mr.  Bodoin,  relating 
to  Magnetism,  and  the  Theory  of  the 
Earth ;  we  there  found  that  we  had  been 
anticipated  in  our  former  remarks  on 
Magnetism,  p.  104,  vol.  1.  when  we 
supposed  that  this  power  inight  exist  in 
the  moon,  or  be  extended  through  the 
solar  system.  We  also  found  that  a  fa- 
mous hypothesis,  of  a  well  known  towns- 
man, respecting  the  Theory  of  the  Earth, 
had  been  in  like  manner  anticipated  by 
the  aforesaid  learned  Doctor. 

For  the  instruction  of  our  readers,  and 
the  consolation  of  those  who  have  been 
anticipated  in  their  ideas,  we  insert  these 
queries,  &c.  as  they  cannot  fail  to  be  in- 
teresting to  all  parties.  Pei'haps  these 
queries  may  have  anticipated  the  original 
ideas  of  more  individuals  than  we  are 
aware  of;  indeed,  something  runs  in  our 
mind  that  this  is  the  case  ;  if  so,  perhaps, 
some  of  our  Correspondents  will  have  the 
kindness  to  inform  us. 

"  Has  the  question,  how  came  the  earth 
by  its  magnetism,  ever  been  considered? 
Is  it  likely  that  iron  ore  immediately 
existed  when  this  globe  was  first  form- 
ed ;  or  may  it  not  rather  be  supposed  a 
gradual  production  of  time  ? 

If  the  earth  is  at  present  magnetical, 
in  virtue  of  the  masses  of  iron  ore  con- 
tained in  it,  might  not  some  ages  pass 
before  it  had  magnetic  polarity? 

Since  iron  ore  may  exist  without  that 
polarity,  and,  by  being  placed  in  certain 
circumstances,  may  obtain  it  from  an 
external  cause,  is  it  not  possible  that  the 
earth  received  its  magnetism  from  some 
such  cause? 

In  short,  may  not  a  magnetic  power 
exist  throughout  our  system,  perhaps 
through  all  systems,  so  that  if  men  could 
make  a  voyage  in  the  starry  regions,  a 
compass  might  be  of  use?  And  may 
^  not  such  universal  magnetism,  with  its 
uniform  direction,  be  serviceable  in  keep- 
ing the  diui'nal  I'evolution  of  a  planet 
more  steady  to  the  same  axis  ? 

Lastly,  as  the  poles  of  magnets  may 
be  changed  by  the  presence  of  stronger 
magnets,  might  not,  in  ancient  times, 
the  near  passing  of  some  large  comet,  of 
greater  magnetic  pOAver  than  this  globe 
of  ours,  have  been  a  means  of  changing 
its  poles,  and  thereby  wracking  and  de- 
ranging its  surface,  placing  in  different 
regions  the  effect  of  centrifugal  force,  so 
as  to  raise  the  watei's  of  the  sea  in  some, 
while  they  were  depressed  in  others? 
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Let  me  add  another  question  or  tM'o, 
not  relating  indeed  to  magnetism,  but, 
however,  to  the  theory  of  the  earth. 

Is  not  the  finding  of  great  quantities 
of  shells  and  bones  of  animals,  (natural 
to  hot  climates,)  in  the  cold  ones  of  our 
present  world,  some  proof  that  its  poles 
have  been  changed  ?  Is  not  the  suppo- 
sition, that  the  poles  have  been  changed, 
the  easiest  way  of  accounting  for  the  de- 
luge, by  getting  rid  of  the  old  difficulty 
how  to  dispose  of  its  waters  after  it  was 
over  ?  Since,  if  the  poles  were  again  to 
be  changed,  and  placed  in  the  pr<j§ent 
equatoi',  the  sea  would  fall  there  about 
iifteen  miles  in  height,  and  rise  as  much 
in  the  present  polar  regions ;  and  the 
effect  would  be  proportionable,  if  the  new 
poles  were  placed  any  where  between  the 
present  and  the  equator. 

Does  not  the  apparent  wi"ack  of  the 
surface  of  this  globe,  thrown  up  into 
long  ridges  of  mountains,  with  strata  in 
various  positions,  make  it  probable,  that 
its  internal  mass  is  a  fluid  ;  but  a  fluid 
so  dense  as  to  float  the  heaviest  of  our 
substances?  Do  we  know  the  limit  of 
condensation  air  is  capable  of?  Suppos- 
ing it  to  grow  denser  loitliin  the  surfijrce, 
in  the  same  proportion  nearly  as  we 
find  it  does  without,  at  what  depth  may 
it  be  equal  in  density  with  gold  ? 

Can  we  easily  conceive  how  the  strata 
of  the  earth  could  have  been  so  deranged, 
if  it  had  not  been  a  mere  shell  supported 
by  a  heavier  fluid?  Would  not  such  a 
supposed  internal  fluid  globe  be  immedi- 
ately sensible  of  a  change  in  the  situa- 
tion of  the  earth's  axis,  alter  its  form, 
and  thereby  burst  the  shell,  and  throw 
up  parts  of  it  above  the  I'est?  As,  if 
we  would  alter  the  position  of  the  fluid 
contained  in  the  shell  of  an  egg,  and 
place  its  longest  diameter  where  the 
shortest  now  is,  the  shell  must  break ; 
but  would  be  much  harder  to  break  if 
the  whole  internal  substance  were  as 
solid  and  hard  as  the  shell. 

Might  not  a  wave,  by  any  means 
raised  in  this  supposed  internal  ocean  of 
extremely  dense  fluid,  raise,  in  some  de- 
gree, as  it  passes,  the  present  shell  of  in- 
cumbent earth,  and  break  it  in  some  places, 
as  in  earthquakes?  And  may  not  the 
progress  of  such  wave,  and  the  disorders 
it  occasions  among  the  solids  of  the  shell, 
account  for  the  rumbling  sound  being 
first  heard  at  a  distance,  augmenting  as 
it  approaches,  and  gradually  dying  away 
as  it  proceeds  ?  A  circumstance  observad 
by  the  inhabitants  of  South   America, 


in  their  last  great  earthquake,  that  noise, 
ceming  from  a  place  some  degrees  noi'thj 
of  Lima,  and  being  traced,  by  enquiry, 
quite  down  to  Buenos  Ayres,  proceed- 
ing regularly  from  North  to  South,  at 
the  rate  of  —  leagues  per  minute,  as  I 
was  informed  by  a  very  ingenious  Peru-i 
vian  wh»m  I  met  witii  at  Paris." — B.  F. 


PROCESS  OF  MAKING  LARGE! 
SHEETS  OF  PAPER  IN  THE 
CHINESE     MANNER,     WITH 
ONE  SMOOTH  SURFACE. 
In    Europe,  to  have  a  large  surface  oiF 
paper  connected  together  and  smooth  on 
one   side,    the   following  operations  ar<j 
performed :    A  number   of  small  sheet  s 
are  to  be  made  separately.     These  are  to 
be  couched  one  by  one,  between  blankets. 
When  a  heap  is  formed,  it  must  be  put 
under  a  strong  press,   to  force  out  the 
water.      Then  the   blankets   are   to  be 
taken  aAvay,  one  by  one,  and   the  sheetcs 
hung  up  to  dry.      When  dry,  they  are 
to   be  again   pressed,   or,  if  to  be  size«3, 
they  must  be  dipped  into  size  made  of 
warm   water,   in  which  glue  and  alum 
are  dissolved.     They  must  then  be  pres  »- 
ed   again,   to  foi'ce  out  the  superfluoijis 
size.      They  must  then    be    hung  up   a 
second  time  to  dry,    which,    if  the  aiU' 
happens  to  be  dry,   requires  some  daytj. 
They  nmst  then  be  taken  down,  laid  tci- 
gether,   and  then   pressed.      They  mutit 
be  passed  together  at  their  edges.      The 
whole  must  be  glazed  by  labour,  with    a 
flint.  I 

In  China,  if  they  would  make  sheetii, 
suppose  of  four  and  an  half  ells  lon^f, 
and  one  and  an  half  ell  wide,  they  have 
two  large  vate,  each  five  ells  long  an  d 
two  ells  wide,  made  of  brick,  lined  wit  h 
a  plaster  that  holds  water.  In  these  tb.p 
stuff  is  mixed  ready  to  work. 

Between  these  vats  is  built  a  kiln,  o  r 
stove,  with  two  inclining  sides ;  eaci  x 
side  something  larger  than  the  sheet  o  f 
paper ;  they  are  covered  with  a  fine  > 
stucco  that  takes  a  polish,  and  are  80» 
contrived  as  to  be  well  heated  by  a  sn^tU  I 
fire  circulattng  in  the  walls.  j 

The  mould  is  made  with  thin  but ! 
deep  sides,  that  it  may  be  both  light  and 
stiff :  it  is  suspended  at  each  end  with 
cords  that  pass  over  pullies  fastened  to 
the  ceiling,  their  ends  connected  with  a 
counterpoise  neaaly  equal  the  weight  of  ' 
the  mould. 

Two  men,  one  at  each  end  of  the 
mould,  lifHng  it  out  of  the  water  by  the 
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help  of  the  counter|)oise,  turn  it  and 
apply  it,  M'ith  the  stuff  for  the  sheet,  to 
the  smooth  surface  of  the  stove,  against 
which  they  press  it,  to  force  out  ^reat 
part  of  the  water  through  the  wires. 
The  heat  of  the  wall  soon  evaporates  the 
rest,  and  a  boy  takes  off  the  dried  sheet 
3)y  rolling  it  up.  The  side  next  the  stove 
receives  the  even  polish  of  the  stucco, 
and  is  thereby  better  fitted  to  receive  the 
impression  of  fine  prints.  If  a  degree 
of  sizing  is  I'equired,  a  decoction  of  rice 
is  mixed  with  the  stuff  in  the  vat. 

Thus  the  great  sheet  is  obtained, 
smooth  and  sized,  and  a  number  of  the 
^European  operations  saved. 

As  the  stove  has  two  polished  sides, 
and  there  are  two  vats,  j^he  same  opera- 
tion is  at  the  same  time  performed  by 
two  other  men  at  the  other  vat;  and  one 
fire  serves. — B.  F. 


ON  THE  ECONOMICAL  USES 
OF  CAST  IRON. 

In  several  mechanic  arts,  masses  of 
great  weight,  size  and  strength,  are  re- 
quired for  bruising  or  grinding  various 
substances;  it  is  often  difiicult  to  pro- 
cure stones  of  sufficient  size  and  strength 
for  these  purposes ;  cast  iron,  though 
proper  in  point  of  strength,  and  easily 
made  of  almost  any  size  or  shape,  is 
sometimes  inconvenient  from  its  weight, 
and  is,  for  many  purposes,  too  expensive. 
Instead  of  pure  iron,  the  moulds  in 
which  such  masses  are  to  be  cast  should 
be  nearly  filled  with  stones,  or,  what 
would  be  stiU  better,  with  bricks,  as 
these  could  be  easily  moulded  into  the 
exact  shape  required ;  a  proper  space 
Jjeing  left  for  an  axle  where  needed,  and 
an  interstice  between  the  outermost  of 
them  and  the  mould ;  melted  iron  should 
then  be  poured  in  to  fill  up  every  chink. 
"This  iron,  cooling  and  consolidating,  will 
mnite  or  cement  the  stones  or  bricks 
rfirmly  together,  and  cover  them  with  an 
runiform  surface  of  metal.  Thus,  masses 
^f  any  size,  shape,  and  weight,  and  of 
sufficient  strength,  may  be  procured  at  a 
cheap  rate  ;  as  a  very  small  quantity  of 
metal  would  be  sufficient  for  a  cement 
and  coating  to  the  stones  or  bricks. 

In  the  same  way  many  architectural 
ornaments  might  be  made  very  cheap 
and  very  durable  ;  this  method  may  be 
applied  to  the  important  purpose  of 
bridge-building,  where  very  large  stones 
are  often  required  for  the  construction 
of  arches.     Instead  of  such  large  stones, 


compound  masses,  such  as  those  above 
described,  might  be  applied,  cemented 
with  ii'on,  and  exactly  moulded,  so  as  to 
form,  if  required,  an  entire  rib  of  an  arch 
without  a  fissure ;  and  in  this  way  a 
number  of  arches  might  be  accurately 
and  firmly  put  together. — -Dr.  A. 


METHOD    OF   MAKING    THE 
TARTARS'  KOUMISS  WINE. 

Take  of  fresh  mare's  milk  of  one 
day,  any  quantity;  add  to  it  a  sixth 
part  of  water,  and  pour  the  mixture 
into  a  wooden  vessel ;  use  then,  as  a 
ferment,  an  eighth  part  of  the  sourest 
cow's  milk  that  can  be  got ;  but,  at  any 
future  preparation,  a  small  portion  ©f  old 
Koumiss  will  better  answer  the  purpose 
of  souring  ;  cover  the  vessel  with  a  thick 
cloth,  and  set  it  in  a  place  of  moderate 
warmth;  leave  it  at  rest  twenty-four 
hours,  at  the  end  of  which  time,  the 
milk  will  have  become  sour,  and  a  thick 
substance  will  be  gathered  on  the  top ; 
then,  with  a  stick,  made  at  the  lower 
end  in  the  manner  of  a  churn-staff,  beat 
it,  till  the  thick  substance  above  men- 
tioned be  blended  intimately  with  the 
subjacent  fluid.  In  this  situation,  leave 
it  again  at  rest  for  twenty-four  hours 
more ;  after  which,  pour  it  into  a  higher 
and  narrower  vessel,  resembling  a  churn, 
where  the  agitation  must  be  repeated,  as 
before,  till  the  liquor  appears  to  be  per- 
fectly homogeneous;  and,  in  this  state, 
it  is  called  Koumiss ;  of  which  the  taste 
ought  to  be  a  pleasant  mixture  of  sweet 
and  sour.  Agitation  must  be  employed 
every  time  before  it  is  used.  This  pro- 
cess is  varied  in  different  places  by  the 
degree  of  heat  and  agitation,  and  the 
kind  of  ferment  used. 

When  this  liquor  is  employed  medici- 
nally, it  is  given  at  pleasure  both  as  food 
and  drink;  and  some  cases  have  been 
briefly  related,  in  which  it  proved  highly 
restorative  in  emaciation,  hectic,  nerv- 
ous debility,  and  incipient  phthisis.  From 
the  success  in  these,  it  is  recommended 
as  an  antiseptic,  tonic,  and  restorative. 
_T.  G. 


PRINCIPAL  DYES  EMPLOYED 
BY  THE  NORTH  AMERICAN 
INDIANS. 

The  red  dye,  used  by  the  Indians,  is  a 
slender  root  called  by  thein  Ha  ta  the 
caugh.  It  is  found  to  be  madder,  Avhich 
grows  naturally  in  their  low  swampy 
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grounds.  They  pound  the  roots  in  a 
mortar,  with  the  addition  of  crab-juice, 
and  then  throw  the  mixture  into  a  kettle 
of  water,  along  with  the  substance  to  be 
dyed.  By  this  process,  they  dye  the 
white  tails  of  deer,  and  porcupine  quills, 
and  can  also  give  a  beautiful  red  to  wool. 

Their  orange  colour  is  obtained  from 
the  root  of  the  Pocoon,  the  outside  being 
pared  off;  and  also  from  the  plant  called 
Touch-me-not.  The  colour  is  fixed  by 
the  same  acid  of  crabs. 

Their  bright  yellow  is  dyed  with  the 
root  of  a  plant  growing  spontaneously  in 
the  western  woods.  It  is  from  one  to 
three  inches  long,  and  half  an  inch  in 
diameter,  beset  with  a  number  of  fila- 
ments.     The  root  sends  up  a  stalk  about 


a  foot  high,  at  the  top  of  which  is  one 
broad  leaf.  On  the  top  of  the  leaf  grows 
a  red  berry,  in  size  and  shape  resembling 
a  raspberry,  but  of  a  deeper  red. 

Their  green  is  made  by  boiling  various 
blue  substances  in  the  liquor  of  Smooth- 
Hickery  bark,  which  dyes  yellow.  They 
dye  their  porcupine  quills  green  by  the 
water  in  which  shreds  of  green  cloth 
have  been  boiled. 

Their  Hues  are  well  known  to  be 
made  by  Indigo.  It  is  to  be  observed 
that  Woad  is  the  natural  produce  of  this 
country. 

Black  is  dyed  with  Sumach.  The  In- 
dians also  make  a  beautiful  black  with 
the  bark  of  the  White  JFalnut,  and  a 
vegetable  acid. 


SCIENTIFIC  INTELLIGENCE. 


THE  SCRAP  GATHERER. 

No.  35. — Naturalizing  Plants. — Great 
attention  has  for  some  years  been  paid  to 
the  important  subject  of  rendering  plants 
of  warm  countries  sufficiently  hardy  to 
enable  them  to  sustain  our  variable  cli- 
mate. The  most  effectual  way  is  to  en- 
deavour to  bring  such  plants  to  ripen 
their  seeds  in  the  open  air  with  as  little 
assistance  from  glass  as  possible,  and  then 
to  sow  these  seeds,  from  which  a  more 
hai'dy  progeny  may  be  expected.  This 
mode,  continued  for  several  generations, 
may  most  probably  naturalize  the  plant. 

36.  —  To  facilitate  the  growth  of  Foreign 
Seeds. — Mr.  Humboldt  has  found,  that 
seeds  which  do  not  commonly  generate  in 
our  climate,  or  in  our  hot-houses,  and 
which,  of  course,  we  cannot  raise  for  our 
gardens,  or  hope  to  naturalize  in  our 
fields,  become  capable  of  germinating, 
when  immersed  for  some  days  in  a  weak 
oxygenised  muriatic  acid.  This  interest- 
ing discovery  has  already  turned  to  ad- 
vantage in  several  botanic  gardens. 

37. —  To  take  impressions  of  Medals, 
Coins,  §-c. — Cut  fish-flue,  or  isinglass, 
into  small  pieces,  immerse  it  in  clear 
water,  and  set  it  on  a  slow  fire ;  when 
gradually  dissolved,  let  it  boil  slowly, 
stirring  it  with  a  wooden  spoon,  and 
taking  off  the  scum.  The  liquor  being 
sufficiently  adhesive,  take  it  off  the  fire ; 
let  it  cool  a  little,  and  then  pour  it  on  the 
medal,  or  coin,  you  wish  to  copy,  having 
first  rubbed  the  coin  over  with  oil.  Let 
the  composition  lay  about  the  thickness 
of  a  crown-piece  on  the  medal.     Then 


set  it  in  a  moderate  air,  neither  too  hot 
nor  too  cold,  and  let  it  cool  and  dry. 
When  it  is  dry,  it  will  loosen  itself;  you 
will  find  the  impression  correct,  and  the 
finest  strokes  expressed  with  the  greatest 
accuracy.  You  may  give  a  more  pleasing 
effect  to  the  composition,  by  mixing  any 
colour  with  it — red,  yellow,  green,  blue, 
&c. ;  and  if  you  add  a  little  parchment 
size  to  it,  it  will  make  it  harder  and  bet- 
ter. This  size  is  made  by  gently  sim- 
mering the  cuttings  of  clear  white  parch- 
ment in  a  pipkin,  with  a  little  watei*, 
till  it  becomes  adhesive. 

38. — Cleaning  Medals,  ^c. — Professor 
Lancellotti,  of  Naples,  in  order  to  re- 
move from  ancient  silver  medals  the  rust 
that  covei's  and  often  renders  them  ille- 
gible, first  lays  the  medal  in  oxidated  acid 
of  salts,  afterwards  in  a  solution  of  sal- 
ammoniac  for  a  short  time,  and  then  rubs 
it  with  a  piece  of  linen  cloth,  until  all  the 
rust  disappears. 

39.  —  Genuine  Windsor  Soap. — To  make 
this  famous  soap  for  washing  the  hands, 
shaving,  &c.,  nothing  more  is  necessary 
than  to  slice  the  best  white  soap  as  thin 
as  possible,  melt  it  in  a  stew-pan  over  a 
slow  fire,  scent  it  well  with  oil  of  cara- 
way, and  then  pour  it  into  a  frame,  or 
mould,  made  for  that  purpose,  or  a  small 
drawer,  adapted  in  size  and  form  to  the 
quantity.  When  it  has  stood  three  or  four 
days  in  a  dry  situation,  cut  it  into  square 
pieces,  and  it  is  ready  for  use.  By  this  sim- 
ple mode,  substituting  any  more  favourite 
scent  for  that  of  caraway,  all  persons  may 
suit  themselves  with   a  good  perfumed 
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soap  at  the  most  trifling  expense.  Shav- 
ing boxes  may  be  at  once  filled  with  the 
melted  soap,  instead  of  a  mould. 

40. —  Useful  Discovery. — It  is  not  gen- 
erally known  that  soap  and  water  rubbed 
upon  a  hone,  as  a  substitute  for  oil,  is 
peculiarly  effective,  and  gives  a  much 
smoother  and  finer  edge  to  a  razor  than 
can  be  produced  by  oil.  It  is  suggested 
that  this  is  also  a  better  material  than 
oil  for  setting  surgical  instruments. 


LAMP-GLASSES. 
I  have  frequently  had  occasion  to 
observe  that  the  crystal  chininies  per- 
taining to  gas  chandeliers,  oil  lamps,  &c., 
','•  rend  asunder"  at  times  when  neither 
heat  nor  external  force  were  applied  to 
them. — Now,  Sir,  if  any  of  your  more 
intelligent  readers  can  satisfactorily  ex- 
plain to  me  the  cause  of  their  so  doing, 
as  well  as  the  most  likely  method  to  pre- 
vent such  mishaps,  they  will  certainly 
much  oblige 

x\  Sufferer. 


Curious  Coinage. — King  James  II. 
having  turned  all  the  brass  guns  of  Ireland, 
and  aU  the  brass  and  copper  vessels  of  Pro- 
testants that  he  could  seize,  into  coin,  viz. 
half-crowns  somewhat  bigger  than  an  En- 
glish halfpenny,  shillings  broader  but  not 
so  thick  as  a  farthing,  and  sixpences  in  pro- 
portion ;  it  was  ordered  to  pass  current  in 
all  payments,  even  in  bonds  and  discharge 
of  judgments  nnd  statues ;  (insomuch  that 
if  ages  to  come,  knew  not  the  reason,  they 
would  admire  to  be  told  that  there  was  a 
time  when  men  absconded  to  avoid  receiving 
their  debts,  as  many  here  did.)  Btit  these 
stocks  of  metal  being  all  spent,   (which  he 


began  to  coin  in  June,  1689,)  and  no  other 
circulation  to  bring  them  back  into  his 
treasure,  he  called  in  all  that  he  had  coined, 
and  the  half-crowns,  which  before  were 
stamped  with  a  face,  were  re-stamped  with 
his  effigjes  on  horseback,  and  then  paid  out 
to  those  who  brought  them  in,  as  crowns, 
and  the  smaller  coins  were  melted  down 
and  re-coined  again  under  the  same  deno- 
minations, but  with  less  metal.  After  the 
turn  was  served  by  this  stratagem,  he  had 
not  wherewithal  to  import  copper  and  brass; 
but  for  want  of  it,  made  use  of  the  pewter 
dishes,  &c.  And  the  proclamation  to  make 
this  coin  passable  was  as  ready  as  the  stamps, 
for  it  was  prepared,  but  King  William 
passing  the  Boyne,  prevented  their  pro- 
claiming it.  There  was  very  little  of  it 
coined,  for  our  government  could  meet  with 
none  of  it.  One  day  ruraaging  their  trea- 
sure that  they  had  left  behind  them  in  Dub- 
lin when  they  were  routed,  by  accident  I 
(T.  Putland)  met  with  one  bag  of  150  of 
those  pieces. — Fhil.  Trans. 


Pyreolophorus. — A  machine  of  this  name 
was  lately  invented  in  France,  by  Messrs. 
Lenieps,  in  which  the  force  of  air,  suddenly 
expanded  by  heat,  is  made  to  raise  a  weight, 
or  overcome  a  resistance.  In  an  experi- 
ment made  with  this  machine,  it  is  said, 
that  a  boat  loaded  with  five  quintals,  and 
presenting  to  the  water  a  prow  of  the  area 
of  six  feet,  was  carried  up  the  Soane  with  a 
velocity  double  that  of  the  stream.  In  an- 
other experiment,  the  pressure  exerted  on  a 
piston  of  three  sqiiaiv  inches  was  in  equili- 
brio  with  twenty-one  ounces,  and  the  fuel 
consumed  weighed  only  six  grains.  It  ap- 
peared that  each  stroke  of  the  piston  took 
up  five  seconds.  Whence  it  was  inferred 
that  the  six  grains  was  the  fuel  consumed  iu 
that  time. 


REPLY    TO    THE    SHORT    CORRESPONDENCE, 
Respecting  a  Method  of  Solving  Equations^  &)C. 


Some  time  ago  a  paper  was  transmitted  to 
us  fox  insertion,  containing  a  mode  of  re- 
solving equations,  which,  for  the  encour- 
agement of  theauthor,  we  would  willingly 
have  inserted,  had  we  not  received  hints 
from  many  of  our  subscribers  that  they 
did  not  like  such  articles,  and  that  they 
wanted  others  of  more  general  interest. 
Anxious  to  please,  we  determined  to  ex- 
clude all  abstruse  discussions  in  Mathe- 


matics, and  to  render  every  thing  relat- 
ing to  these  subjects  as  plain  and  simple 
as  possible.  The  paper  in  question,  ap- 
pearing to  be  of  too  abstruse  a  nature  for 
Mechanics  in  general,  and  to  contain 
nothing  remarkably  new  on  the  subject, 
we  declined  inserting  it.  The  author, 
indignant  at  this,  for  which,'  we  conceive, 
he  had  no  reason,  wrote  a  very  angry  re- 
Uly,    which,    among  other  objectionable 
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mattei*,  accused  us  o(  "  knowing  nothing 
at  all  of  the  subject;"  and  concluded 
with  these  words,  "  I  hope  you  will  at 
least  he  so  much  the  gentleman  as  to  ac- 
cede to  my  request  in  returning  the  ma- 
nuscript. I  am  heartily  sorry  1  have 
troubled  you  so  much. — G.  F." 

We  would  not  have  quoted  these  words, 
had  not  the  author  published  them  him- 
self, thereby  showing  to  the  world  the 
ill  temper  which  guided  him  in  his  ob- 
servations. To  these,  he  has  added  a 
third  letter,  containing  a  boasting  defi- 
ance to  produce  any  author  that  has  given 


SUCH  A  GENERAL  METHOD  OF  SOLUTION. 

These  are  his  words,  "  No  author,  I 
say,  ever  contemplated  carrying  on  the 
operation,  by  alternately  dividing  and 
equating,  until  the  quantity  vanished." 
What!  not  even  Sir  Isaac  Newton?  not 
to  mention  Thomas  Simpson,  Leonard 
Euler,  and  many  other  great  analysts?" 
Let  them  speak  for  themselves,  we  shall 
quote  Sir  Isaac's  Algebra,  and  this  boast- 
er's pamphlet,  placing  them  side  by  side, 
and  leave  our  readers  to  judge  if  the  one 
is  not  a  complete  plagiarism  from  the 
other. 


NEWTON'S  ALGEBRA,  p.  63. 

The  Exterminatio7i  of  an  unknown  Quan- 
tity of  several  Dimensions  in  each  Equation. 
When  the  quantity  to  be  exterminated 
or  taken  away  is  of  more  than  one  dimen- 
sion in  both  the  equations,  the  value  of 
its  greatest  power  must  be  sought  in  both ; 
then,  if  those  powers  are  not  the  same,  the 
equation  that  involves  the  lesser  power 
be  multiplied  by  the  quantity  to  be  taken 
away,  or  by  its  square,  or  cube,  &c.  that 
it  may  become  of  the  same  power  with  the 
other  equation.  Then  the  values  of  those 
powers  are  to  be  made  equal,  and  there 
will  come  out  a  new  equation,  where  the 

GaEATESr  POWEll  OR  DIMENSION  OF  THE 
QUANTITY  TO  BE  TAKEN  AWAY  IS  DIMIN- 
ISHED. And  by  repeating  this  opera- 
tion, THE  QUANTITY  WILL  AT  LENGTH  BE 
TAKEN  AWAY. 


The  only  difference  in  these  two  great 
authors  is,  that  Sir  Isaac  employs  mul- 
tiplication to  produce  an  equation,  where- 
as G.  F.  employs  division.  We  do  not 
mean  to  say  that  multiplication  and  di- 
vision are  the  same  thing,  for  we  have 
said  this  is  the  only  difference,  but  we 
say  that  they  produce  the  same  result — 
namely,  the  complete  elimination  of  the 
unknown  quantity.  It  is  absurd  to  say, 
that  such  a  thing  Avas  never  contemplat- 
ed, merely  because  others  generally  em- 
ploy multiplication,  though  we  find  them 
using  both  occasionally,  as  may  best  suit 
their  purpose.  Why,  not  only  division 
and  multiplication,  but  addition  and  sub- 
straction  are  employed,  and  G.  F.  might 
as  well  have  laid  claim  to  any  of  these 
other  methods  as  to  the  first  of  the  former. 
Indeed,  he  has  in  his  second  example, 
employed  both  the  former  methods, 
ther^iby  showing  that  they  are  both 
branches  of  the  same  general  rule.     No, 


G.  F.'s  CORRESPONDENCE,  p.  5. 

This  method  consists  in  ranging  on  one 
side,  in  two  or  more  of  the  equations,  all 
the  terms  in  which  appears  the  (juantity 
fixed  upon  for  extermination,  and  the  re- 
maining terms  on  the  other  side.  If  the 
quantity  stand  alone  in  any  of  the  equa- 
tions thus  arranged,  or  transposed,  its  value 
in  terms  if  the  other  quantities  is  deter- 
mined; but  if  it  is  connected  with  any 
other  quantity,  then,  by  division,  find  its 
value  in  two  or  more  of  the  equations.  By 
making  these  values  equal  to  each  other, 
there  will  arise  other  equations,  in  which 
the  exponent  of  the  quantity  is  less 
BY  one,  than  in  the  given  equations.  By 
continuing  to  divide  and  equate  as  often 
AS  necessary,  the  quantity  will  ulti- 
mately VANISH. 


we  shall  not  suppose  Sir  Isaac,  and  a  host 
of  other  illustrious  authors,  so  ignorant, 
as  this  author  would  have  them  to  be. 
Though  Bonnycastle,  in  his  Introduc- 
tion to  Algebra,  which  is  generally  used 
as  a  text-book,  does  not  give  these  rules  of 
Sir  Isaac's,  (which,  by  the  way,  is  a  great 
want  in  his  work,)  yet  it  is  manifest  that 
the  common  rule  for  exterminating  un- 
known quantities  in  simple  equations, 
was  applicable  to  those  of  higher  powers ; 
and,  indeed,  we  used  it  for  that  purpose 
ourselves,  and  that  many  years  ago,  be- 
fore ever  we  saw  Sir  Isaac's  work ;  so 
that  we  too  might  put  in  our  claim  for 
originality,  if  we  thought  there  was  any 
probability  of  establishing  it.  The  know- 
ledge of  this  fact  led  us  to  say,  that  G.  F.  's 
plan  was  to  be  found  in  every  work  on 
the  subject.  We  gave  a  sufficient  reply 
to  his  other  silly  remarks  in  Number 
XXIX. 
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COOLING  BEVERAGE. 
Sir, — I  observe  in  Number  XXX.  a 
Correspondent  wishing  to  know  what  is 
the  cheapest  and  safest  beverage  to  drink 
in  this  hot  weather.  I  think  the  follow- 
ing is  a  very  safe,  cheap,  and  nutritious 
beverage  to  drink,  either  within  or  with- 
out doors,  at  all  times.  One  pound  of 
British  roasted  corn,  (white  kind,)  at 
Is.  per  lb. ;  36  English  pints  of  good 
water,  and  from  12  to  14  pints  of  good 
milk ;  this  being  all  boiled  together  for 
six  minutes,  as  coffee  is  done,  and  then 
allowed  to  cool,  will  prove  an  excellent 
and  cooling  beverage ;  any  quantity  can 
be  made  in  this  proportion. 
Your's,  &c. 

Wm.  Walker. 

Mofifat,  6th  August,  1824. 


TO  CLEAN  PAPER. 

To  extract  the  marks  of  flies  from  paper, 
it  is  only  necessary  to  soak  the  paper  well 
in  hot  water;  when  this  is  thoroughly 
done,  by  applying  a  wet  spongtj^  they  will 
come  clear  off. — J.  C. 


ON  ROASTING  EGGS. 

Sir, — An  egg,  the  adage  says,  is 
"  greim  gun  choimeas,"  i.  e.  the  most 
substantial  of  morsels  ;  and  a  toasted  egg 
every  body  knows  to  be  more  salubrious 
and  wholesome  than  a  boiled  one  :  nay, 
to  some  certain  complaints — heart-burn- 
ing, for  instance — it  proves  a  most  effi- 
cacious thereapeutic.  There  are  many, 
I  have  no  doubt,  who  have  tried  to  toast 
an  egg,  but  who,  for  a  very  good  reason, 
would  not  willingly  repeat  the  experi- 
ment. Of  this  class  I  myself,  indeed, 
would  have  been  one,  but  for  a  discovery 
in  itself  very  simple. 

The  first  time  I  tried  to  toast  an  egg, 
I  had  the  mortification  not  only  to  hear 
by  report,  but  with  my  own  eyes  to  see 
my  hopes  literally  blasted !  The  cause 
of  this  disaster  I  leave  your  more  Philo- 
sophical Correspondents  to  account  for ; 
my  present  purpose  is  to  prescribe  a 
preventive  of  such  a  disaster,  which  in 
brief  is,  just  to  break  gently  either  end 
of  the  egg  previous  to  putting  it  before 
the  tire. — Your's,  &c. 

L.   M.   L. 


LIST  OF 

March  20.  For  an  instrument  for 
finding  the  cubic  contents  of  standing 
timber.    To  James  Rogers,  Marlborough. 

March  20.  For  improvements  on  the 
bobbin-net  lace  machinery.  To  John 
Longford,  Nottingham. 

March  20.  For  improved  machinery 
to  spin  cotton,  wool,  or  silk.  To  John 
Heathcoat,  Tivei'ton. 


PATENTS. 

March  20.  For  a  machine  to  make, 
from  one  piece  of  leather,  without  seam, 
shoes,  gloves,  caps,  hats,- sheaths,  &c.  To 
J.  H.  Petelpierre,  Somers'  Town. 

March  22.  For  an  apparatus  for 
manufacturing  and  burning  oil  gas,  com- 
municated from  abroad.  To  Charles 
Demeny,  Fenchurch- Street,  London. 


NOTICES  TO  CORRESPONDENTS. 

Communications  from  L.  D.  L.,  James  Jones,  J.  L.  &c.  under  consideration. — G.  B.  would  oblige  us 
by  sending  his  address.— We  have  no  doubt  but  the  communications  from  W.  B.,  Water  of  Leith,  are 
very  interesting  and  useful,  but  it  will  take  some  time  to  decipher  them.— We  shall  endeavour  to  oblige 
David  Aitken.— D.  L.  M.'s  communication  has  been  long  prepared  for  publication,  and.  an  engraving 
has  also  been  made  for  it,  but  we  want  a  favourable  opportunity  for  inserting  it ;  we  wish  he  would 
always  keep  the  same  signature. — L.  M.  L.  is  a  wag,  we  wish  he  would  study  Mathematics,  it  might 
perhaps  have  the  effect  of  Trophonius'  cave  upon  him,  as  he  stands  much  in  need  of  it.  We  really  can 
print  no  more  of  his  "  Advice  to  Bathers"  than  what  follows  : — "  But,  Sir,  to  avoid  prolixity,  allow 
me  just  to  add,  that,  should  any  person  ever  find  himself  in  so  critical  a  situation,  (as  drowning,)  let 
him,  with  all  his  might,  beat  the  water  downwards  with  his  hands,  in  imitation  of  a  dog.  Whether, 
on  such  an  occasion,  he  ought  to  use  the  feet,  must  depend  upon  the  posture  for  the  time  being  of  the 
body,  but  this  the  person  drowning  will  possibly  find  not  easy  to  ascertain."— A  Regular  Purchaser  will 
be  attended  to  with  pleasure. 


ERR  ATOM.— In  our  last,  page  40,  col.  2,  line  14,  for  same  read  fifth. 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written.  Original  Patents,  Inventions,  &c.  will  be  inserted  on 
the  shortest  notice. 
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&  Panton,  Cheapside,  London ;  and  Edward  West  &  Co.  Edinburgh. 
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IMPROVED  SNOW  PLOUGH, 

Invented  by  Mr.  John  Allan,  Pennycuik,  and  presented  at  a  Meeting  of  the 
Highland  Society. 


Sir, — Observing  in  your  Maga- 
zine, No.  XXII.,  Vol.  I.,  page  351, 
a  letter  from  a  Corrfespondent  wish- 
ing for  a  description  of  the  Snow 
Plough  given  in  by  me  to  the  High- 
land Society  of  Scotland,  in  com- 
pliance with  that  wish^  I  send  you 
the  enclosed  drawing  of  it,  with  the 
following  description :  Fig.l ,  No.l,  is 
the  mouth  of  the  plough,  at  which 
the  snow  enters,  being  as  wide  as 
the  breadth  of  the  road  or  path 
from  which  the  snow  is  to  be  re- 
moved. The  snow,  after  entering 
the  mouth,  is  forced  up  along  the 
entry,  No.  2,  by  the  progressive 
motion  of  the  machine,  and  falls 
out,  at  Nos.  3  and  4,  on  the  top  of 
the  snow,  at  each  side,  where  there 
is  a  projection  over  the  large  wheels 
to  keep  the  snow  clear  of  the  path 
cut ;  No.  5  is  a  helm,  to  direct  the 
fore-wheels  at  the  different  turn- 
ings of  the  road.  The  fore  wheels 
must  be  so  low  that  the  snow  may 
be  fairly  cleared  away  from  the 
road  or  path;  perhaps  six  inches, 
or  a  foot,  may  do  for  this  purpose. 
No.  6  is  a  pole,  having  cross  bars, 
to  which  the  horses  or  oxen  are 


yoked,  to  impel  the  plough  for- 
ward. The  entry  for  the  snow 
should  be  of  the  size  of  the  road 
wanted  to  be  cut,  and  the  groove 
should  rather  widen  along  towards 
Nos.  3  and  4,  that  the  snow  may 
have  more  freedom  to  pass  along. 
The  hinder  wheels  are  hid  by  the 
fore  part  of  the  work,  so  that  in 
passing  along  they  may  not  press 
on  the  snow  as  the  machine  moves 
forward.  There  may  be  great  im- 
provements, however,  made  on  its 
construction,  to  make  it  answer  the 
purpose  better.  This  machine  may 
be  employed  in  clearing  the  high- 
ways of  snow;  and,  I  think,  one 
of  a  small  size  may  be  made  for 
foot-paths,  and  be  impelled  forward 
by  men.  The  above  description  is 
all  that  I  recollect  at  present ;  if 
you  think  it  worthy  of  a  place  in 
your  Magazine,  it  may  perhaps 
suggest  ideas  of  improvement  on 
this  subject  to  some  of  your  Cor- 
respondents, and  at  the  same  time 
will  much  oblige. 

Sir,  yours,  &c. 

John  Allan. 

Pennycuik,  16th  June,  1824. 


ON  THE  VELOCITY  OF  LIGHT. 


Upon  a  slight  and  cursory  view  of 
this  interesting  subject,  it  appears 
impossible  to  measure,  with  any 
precision,  the  motion  of  this  subtle 
agent,  and  to  be  an  operation  for 
conducting  which,  the  intellectual 
faculties  of  man  are  by  no  means 
adequate.  Impressed  with  some 
such  idea  as  this,  mankind  did  not 
comprehend  it  among  the  number 
of  their  philosophical  speculations  ; 
and,  accordingly,  we  find  no  traces 
of  any  attempt  whereby  the  subject 


might  be  investigated  till  the  time 
of  Galileo,  who,  having  invented  a 
nearly  isochronous  instrument,  pro  - 
posed  ascertaining  the  rapidity  of 
its  motion,  by  directly  observing 
the  time  it  occupied  in  traversing 
a  given  distance.  With  this  view, 
a  lamp  with  a  cover  was  provided, 
and  carried  by  a  coadjutor  to  an 
eminence,  three  or  four  miles  dis- 
tant ;  where,  on  a  preconcerted 
signal,  the  lamp  was  instantly  un- 
covered, and  the  observer,  know- 
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ing  the  time  of  the  emission  of 
the  ray,  attempted  to  compare  it 
with  the  time  at  which  the  light 
arrived  at  his  eye.  This  experi- 
ment was,  however,  unsuccessful ; 
no  difference  being  pe^-ceived  be- 
tween the  two  periods  of  time : 
and  hence  philosophers  adopted  the 
notion  of  its  instantaneous  propa- 
gation— an  idea  not  very  clear  nor 
well  defined.  But,  analogous  to 
the  idea  at  present  entertained  of 
the  motion  of  electricity  in  conduct- 
ing vesicles,  unsatisfactory  though  it 
was,  this  vague  notion  prevailed  for 
nearly  70  years ;  when  chance  threw 
in  the  way  of  Roemer,  a  Danish 
astronomer,  the  fact  which  Galileo 
had  in  vain  attempted  to  discover, 
as  he  was  comparing  the  eclipses  of 
the  first  satellite  of  Jupiter  with  the 
times  given  by  the  tables  published 
by  Cassini.  These  tables  were 
constructed  from  observations  of  a 
great  number  of  eclipses,  and,  con- 
sequently, were  admirably  adapted 
for  the  mean  positions,  distance, 
&c.  of  the  two  bodies.  In  1672, 
Roemer  began  his  scrutiny,  and  ob- 
served that  it  was  only  sometimes 
that  the  phenomena  coincided  with 
the  tabulated  account ;  that  some- 
times the  eclipses  were  too  soon, 
at  other  times  too  late,  according 
as  the  earth  was  near  Jupiter,  or 
more  remote  from  that  planet. 

Thus,  in  the  annexed  diagram:  Fig. 
2.  Let  S  and  J  be  respectively  the 
Sun  and  Jupiter,  ABC  the  orbit 
of  the  Earth,  B  and  A  being  two 
positions  of  the  Earth,  distant  from 
each  other  60^  =z radius,  and  let  "a  " 
be  a  satellite  entering  Jupiter's  sha- 
dow ;  then,  if  light  be  propagated 
without  any  sensible  lapse  of  time, 
it  would  be  seen  eclipsed  at  the 
very  same  instant,  by  observers, 
whether  at  B  or  A.  But  it  has 
been  found,  by  an  ample  induction 
of  particulars,  that  the  immersion 
is  seen  S^  minutes  sooner  at  B  than 
at  A  ;  whence  the  inference,  that 


light  occupies  this  portion  of  time 
in  being  transmitted  from  B  to  A, 
and,  consequently,  161  minutes  in 
passing  over  the  diameter  of  the 
Earth's  orbit,  or  from  B'  to  D,  sup- 
posing the  line  B'  D  to  pass  through 
the  centre  of  the  orbit,  or  very  near  it. 

This  inequality  cannot  be  sup- 
posed to  arise  from  irregularities  in 
the  motion  of  the  satellites  them- 
selves ;  for  it  happens  to  the  whole 
of  them,  without  relation  to  their 
position  in  their  orbit,  but  con- 
nected solely  with  the  position  of 
the  Earth,  in  relation  to  the  Sun 
and  Jupiter.  It  is  therefore  inex- 
plicable by  any  legitimate  irregula- 
rity in  the  Jovial  system,  but  ad- 
mits of  an  easy  solution  from  the 
former  hypothesis,  which  at  once 
tends  to  establish  the  fact,  that  the 
Earth  is  moving  in  her  orbit,  and 
at  tlje  same  time  affords  convincing 
evidence  of  the  successive  propaga- 
tion of  this  agent. 

From  his  experiments,  Roemer 
at  first  concluded  that  light  occu- 
pied 111  minutes  in  passing  over 
the  diameter  of  the  Earth's  orbit, 
but  afterwards  found  occasion  to 
correct  that  opinion ;  and  we  now 
know,  from  the  mean  of  ICO  ob- 
servations, that  light  occupies  pre- 
cisely 493  seconds  in  describing 
the  semi-major  axis  of  the  Earth's 
elliptic  orbit ;  whence  it  is  evident, 
that  it  occupies  only  one  second 
and  a  fifth  nearly,  in  passing  from 
the  Moon  to  our  Earth.  Such  is 
the  result  so  unexpectedly  ani  ved  at, 
by  the  exertions  of  Roemer,  which 
was  shortly  after  as  unexpectedly 
corroborated  by  the  observations  of 
Dr.  Bradley,  who,  while  endeavour- 
ing to  discover  the  annual  parallax  of 
the  fixed  stars,  with  a  zenith  sector 
of  24  feet  radius,  was  led  to  the 
ever-memorable  discovery  of  the 
aberration  of  the  fixed  stars — a  dis- 
covery of  the  very  first  importance, 
and  of  which  I  shall  give  an  account 
in  a  future  paper.  D. 
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SUSPENSION    BRIDGE, 

Erected  across  the  Ouse,  Derbyshire,  by  Mr.  Joseph  Wrigley,  Manchester. 


Sir, — Having  to-day  received  a 
copy  of  the  Glasgow  Mechanics' 
Magazine,  No.  XXH.  Vol.  I.,  which 
contains  a  drawing  and  description 
of  the  Suspension  Bridge  over  the 
Kelvin,  near  Glasgow,  I  beg  to 
state,  that  in  1817  I  erected  one 
a  little  different  in  construction, 
but  on  the  same  principle,  across 
the  river  Ouse,  on  the  estate  of 
Thomas  Winterbottom,  Esq.  of  Fox 
Bank,  Dei-byshire,  which  gives 
great  satisfaction.  I  do  not,  how- 
ever, claim  any  merit  in  the  con- 
struction, having  copied  it  from  the 
flooring  of  a  wool  mill  in  Yorkshire; 
this  principle  has  been  long  acted 
upon  in  that  neighbourhood  for 
roofs  and  flooring  beams.  The 
insertion  of  the  drawing  and  de- 
scription which  I  herewith  send  you 
in  your  Magazine,  will  oblige, 
Your  constant  reader, 

Joseph  Wrigley. 

Manchester,  3d  July,  1824. 

The  bridge  is  48  feet  8  inches 
in  span,  and  9  feet  wide ;  formed 
with  four  beams  of  red  pine,  each 
15  inches  deep,  and  8  inches  thick, 
with  a  circular  rib  of  wood  into 
which  the  bolt  is  bedded,  21  inches 
deep  at  the  centre  by  5  inches  thick. 
This  rib  is  bolted  to  the  beam  by  a 
cast  iron  plate  at  the  centre,  also 
by  iron  dowls  as  shown  in  Fig.  3, 
which  is  a  section  of  the  beam  to 
show  the  manner  of  fixing  the  bolt, 
which  is  1  ^  inch  thick  of  best  chain 
cable  iron  in  three  pieces  joined  by 
jcoupling.  The  bolts  enter  the 
beam  at  e  e,  and  pass  out  near  its 


upper  end  through  a  cast  iron  socket 
on  the  end  of  the  beam,  and  are 
tightened  by  screw  nuts  as  shown 
in  the  figure.  A  thin  facing  of 
wood  is  nailed  above  the  bolt  on 
the  rib,  which  prevents  it  from  be- 
ing seen  when  finished. 

Fig.  4  is  a  cross  section  of  the 
beam  by  the  line  a  b,  and  Fig.  5, 
the  same  by  the  line  c  d.  Two  iron 
bolts  pass  across  under  the  flooring 
for  binding  the  beams  together,  as 
shown  at  oo,  Fig.  3. 

[  This  description  was  accompanied 
by  another  drawing,  representing  a 
front  view  of  the  bridge,  but  it  was 
so  very  similar  in  appearance  to  the 
one  formerly  given  in  No.  XXII. 
Vol.  I.,  that  we  considered  an  en- 
graving of  it  as  unnecessary,  espe- 
cially as  all  the  difference  between 
it  and  the  former  can  be  easily  un- 
derstood from  the  figures  we  have 
given.  W^e  trust  our  Correspondent 
will  be  satisfied  with  this  explan- 
ation, not  only  as  a  reason  for  the 
omission  of  the  drawing,  but  also 
for  the  delay  in  its  publication,  our 
object  being  to  combine  as  much  as 
possible,  novelty  with  utility. 

Mr.  Wrigley's  plan  appears  to 
have  an  advantage  over  Mr.  Her- 
bertson's,  in  its  being  more  free 
of  elasticity,  and,  consequently, 
more  steady  and  firm  under  the 
feet  of  the  passenger ;  on  the  other 
hand,  it  appears  to  be  less  applicable 
to  bridges  of  very  great  span  than 
Mr.  Herbertson's  plan,  which  seems 
capable  of  being  carried  to  any  ex- 
tent.] 


ON  THE  MODE  OF  PROCURING  PATENTS. 


A  WRIT,  in  the  King's  name,  and 
under  the  great  seal,  securing,  for  a 
limited  term,  to  an  inventor,  the 


sole  right  to  make  and  sell  the  ma- 
terial product  of  an  invention,  is 
called  "Letters  Patent;"  hence  the 
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term  Patent  is  applied  to  the  right 
thus  conveyed.  New  manufac- 
tures are  the  first  object  of  this  ex- 
clusive privilege.  By  the  statute, 
a  manufacture  is  construed  to  mean 
a  vendible  substance,  either  in  the 
form  of  an  engine  or  material ;  the 
one  the  result  of  mechanical,  the 
other  of  chemical  skill.  The  manu- 
facture ought  to  be  useful,  though 
this  is  not  mentioned  in  the  statute  : 
the  inventor,  however,  makes  affi- 
davit to  this  effect.  It  must  also 
be  adequate  to  produce  the  profes- 
sed effect,  otherwise  the  patent  is 
void.  A  philosophical  principle, 
not  embodied  in  a  mechanical  or 
chemical  result,  or  a  mere  pro- 
cess, unless  it  produces  a  vendible 
substance,  cannot  be  protected  by 
patent.  It  is,  nevertheless,  a  com- 
mon error  to  entitle  a  patent — "  a 
method  "  of  producing  certain  ef- 
fects, though  the  effect  produced  is 
all  that  is  meant.  The  noblest  of 
all  mechanical  inventions,  the  steam 
engine,  is  an  example  of  the  inap- 
plicableness  of  a  patent  to  a  mere 
principle.  The  principle  disco- 
vered was  the  expansive  force  of 
steam  ;  but  the  patent  only  protects 
the  machine  called  the  steam  en- 
gine. 

The  manufacture  must  be  "  new 
within  the  realm  :"  this  entitles 
either  the  original  inventor  or  the 
importer  of  a  foreign  invention, 
however  old,  to  a  patent  right.  To 
constitute  a  new  invention,  it  is  re- 
quisite that  it  be  a  compound  ; 
either,  1st,  a  new  arrangement  of 
common  or  elementary  substances 
— although,  in  chemical  language, 
they  may  be  called  compound  ;  or, 
2d,  a  new  arrangement  of  sub- 
stances already  mechanically  or 
chemically  arranged ;  or,  3d,  an 
improvement,  by  adding  to  a  pre- 
vious mechanical  or  chemical  ar- 
rangement ;  or,  lastly,  a  new  me- 
thod or  process  of  nianufactuiing 
articles  already  in  common  use,  by 


which  they  may  be  produced  in 
greater  abundance,  perfection,  or 
cheapness. 

The  first  requisite  is  infringed 
by  adopting  a  different  form  of  ai'- 
rangement,  or  a  different  material, 
even  in  cases  where  these  are  not 
essential  to  the  piinciple  of  the  pa- 
tent. This  point  is,  therefore, 
usually  guarded  in  a  patent,  by  spe- 
cifying a  certain  material  and  form, 
and  adding  the  words — "  or  any 
others  more  suitable."  With  re- 
spect to  the  second,  if  the  inven- 
tion is  a  new  arrangement  of  one 
or  more  old  combinations,  not  pa- 
tented, either  with  one  another  or 
with  other  substances,  it  may  be- 
come patent  right.  If  the  old  com- 
binations newly  arranged  are  pa- 
tented, the  new  patentee  cannot 
manufacture  his  invention  without 
the  license  of  the  previous  patentee  ; 
but  if  the  former  alters  the  princi- 
ple of  any  of  these  patent  arrange- 
ments, it  becomes  his  own. 

With  regard  to  the  third  requi- 
site, it  may  be  observed  that  a  va- 
riation of  the  principle  is  not  con- 
sidered as  an  improvement,  but  as 
a  new  invention.  An  improve- 
ment is  founded  on  the  previous  ar- 
rangement of  the  materials,  and  the 
patent  secures  the  right  to  the  im- 
provement only.  An  instance  oc- 
curred in  which  a  patent  was  taken 
out  for  an  improved  movement  in  a 
watch,  which  was  rendered  void  by 
being  taken  out  for  the  whole  watch. 
Many  examples  might  be  given  of 
the  fourth,  such  as  a  new  process 
for  refining  sugar,  bleaching  linen, 
&c.  which  are  all  proper  objects  of 
patent  right.  The  utmost  caution 
is  necessary  on  the  part  of  an  in- 
ventor to  preserve  his  secret  till  the 
patent  is  sealed,  otherwise  he  may 
be  involved  in  legal  disputes,  and 
ultimately  lose  his  right.  He  must 
also  be  sole  inventor,  as  a  hint  from 
another  has  often  proved  fatal  to  ^ 
patent. 
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When  an  inventor  intends  to  ap- 
ply for  a  patent,  he  ought  to  lodge 
v/hat  is  called  a  "  caveat"  at  the 
offices  of  the  Attorney  and  Solici- 
tor General,  desiring  a  notice  of  all 
patents  for  which  application  has 
been  made  for  the  same  or  a  similar 
invention.  This  caveat,  which 
ought  to  be  broadly  stated,  is  of 
importance  to  those  who  may  be 
engaged  in  a  series  of  difficult  and 
expensive  experiments,  but  who 
may  not  have  brought  their  inven- 
tion to  a  sufficient  state  of  maturity 
to  render  an  application  for  a  patent 
necessary;  to  those  who  have  ap- 
plied for  a  patent,  which  has  not 
yet  passed  the  great  seal;  and  to 
those  who  possess  patents;  that  they 
may  oppose  all  subsequent  applica- 
tions for  patents  for  the  same  in- 
vention. This  is  all  the  use  that 
can  be  made  of  a  caveat.  Wlien 
the  person  who  lodges  the  caveat, 
receives  notice  from  the  Attorney 
or  Solicitor  General  of  an  applica- 
tion for  the  same  or  a  similar  in- 
vention, he  must  appear  in  person, 
or  by  proxy,  and  lay  his  invention 
before  these  officers,  with  evidence, 
if  necessaiy,  of  its  date,  progress, 
&c.  The  same  is  done  by  the 
other  applicant  for  the  patent.  Each 
case  is  considered  separately  and 
privately,  and  the  question  of  pri- 
ority or  difference  decided,  accord- 
ing as  the  inventions  are  the  same  or 
different  from  each  other.  If  they 
be  different,  both  the  inventors  are 
entitled  to  a  patent,  but  if  neither 
point  can  be  determined,  a  joint 
patent  is  generally  recommended. 

The  inventor  having  completed 
his  invention,  applies  to  the  King 
by  petition,  accompanied  by  an  affi- 
davit, sworn  before  a  Master  in 
Chancery,  or  a  Magistrate  in  the 
country,  setting  forth  that  he  is  the 
first  and  sole  inventor;  that  his  in- 
vention will  be  of  public  benefit; 
and  that  it  has  never  been  in  previ- 
ous use  to  the  best  of  his  belief. 


This  petition  is  referred  by  the 
King  to  his  Attorney  and  Solicitor 
General,  when  an  opposition  to  the 
caveat,  if  any,  takes  place ;  if  there 
be  no  opposition,  or  if  it  has  been 
met  and  defeated,  the  invention  is 
then  reported  to  be  worthy  of  a 
patent.  The  report  is  always  made, 
as  a  matter  of  course,  when  there 
is  no  opposition,  and  in  such  cases 
contains  the  following  distinct  quali- 
fication :  "as  it  is  entirely  at  the 
hazard  of  the  said  petitioner  whe- 
ther the  said  invention  is  new,  or 
will  have  the  desired  success."  A 
Bill,  prepared  as  a  Avarrant,  and 
signed  with  the  sign  manual,  after 
several  official  steps,  authorizes  the 
letters  patent  to  be  made  out  at  the 
Lord  Chancellor's  office,  where  the 
right  is  secured  by  affixing  the 
great  seal.  The  invention  must 
now  be  fully  disclosed  to  the  pub- 
lic, by  the  law,  within  one  month, 
or,  more  generally  in  practice, 
within  two  months  after  the  patent 
is  sealed,  in  a  writing  sworn  to, 
signed  and  sealed  by  the  inventor, 
containing  a  complete  description 
thereof,  with  an  account  of  the  mode 
of  operation  of  the  different  parts, 
and  the  union  of  the  whole,  so  clear, 
that  the  patent  article  may  be  made 
or  constructed  from  that  descrip- 
tion alone,  by  any  person  engaged 
in  the  same  kind  of  manufacture,  or 
acquainted  with  mechanics  or  che- 
mistry in  general.  This  descrip- 
tion, which  is  called  the  "  specifi- 
cation" of  the  patent,  and  may  be 
accompanied,  though  not  neces- 
sarily, by  drawings  or  models  of  the 
invention,  is  the  last  step  in  the 
proceedings,  and  is  essential  for  as- 
certaining and  limiting  the  patent 
right.  It  is  then  enrolled,  and  any 
person  applying  is  entitled  to  have 
a  copy,  on  paying  the  office  fees. 
Though  the  public  can  neither  make 
nor  use  the  invention  for  fourteen 
years,  without  the  licence  of  the 
patentee,  yet  the  publication  of  the 
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specification  is  useful,  to  show  others 
engaged  in  similar  inventions  how 
far  they  have  heen  anticipated,  that 
they  may  thereby  save  their  labour, 
and  avoid  unintentional  piracy.  The 
right  acquired  by  the  letters  patent 
and  specification  is  a  vested  right, 
descendable  to  the  patentee's  heirs, 
or  transferable  to  assignees ;  not 
exceeding  five  individuals  without 
an  especial  Act  of  Parliament.  A 
patent  cannot  be  granted  to  more 
than  five  persons,  nor  the  term  of 
fourteen  years  prolonged,  except  by 
the  same  means. 

Separate  and  distinct  letters  pa- 
tent must  also  be  taken  out  for  the 
three  kingdoms,  and  pass  under  the 


three  great  seals,  to  prevent  en- 
croachment upon  the  right  in  any 
part  of  the  empire ;  and  they  may 
be  extended  to  the  colonies  by  a 
trifling  additional  expense.  The 
procedure  for  procuring  them  in 
England  and  Ireland  is  the  same, 
but  in  Scotland  it  is  different.  The 
application  for  a  patent  must  be  re- 
mitted to  the  Lord  Advocate,  who 
reports  on  it ;  the  great  seal  is  af- 
fixed by  the  authority  of  the  keep- 
er, and  the  specification  is  enrolled 
in  the  chancery  office.  Mistakes 
in  the  specification  render  the  pa- 
tent void ;  what  those  mistakes  are, 
which  prove  fatal  to  a  patent,  will 
be  considered  in  a  future  Number. 


AN  ACCOUNT  of  several  circumstances  connected  with  the  DUCTILITY  of 
GLASS — By  John  DEUCHAR,Esq.  M.  R.A.I.  Edinburgh;  M.W.S.;  F.R.P.S.; 
and  Lecturer  on  Chemistry  and  Experimental  Philosophy  in  Edinburgh. 

(^Read  before  the  IVernerian  Natural  History  Society,  on  \Qth  May,  1822.) 


The  great  ductility  of  glass  seems, 
at  an  early  period  of  the  history  of 
that  compound,  to  have  been  no- 
ticed by  philosophers ;  but  they 
have  entirely  overlooked  several 
very  important  accompanying  cir- 
cumstances. They  had,  in  the  con- 
struction of  the  thermometer  and 
other  instruments,  found  that  a  hol- 
low ball  could  be  drawn  out  till  it 
formed  a  very  long  tube  still  hol- 
low; but  they  made  no  attempts  to 
ascertain  the  extent  to  which  the 
ductility  of  a  tube  might  be  car- 
ried, without  the  hollow  part  being 
closed  up,  nor  if  it  were  at  all 
changed  in  its  relative  dimensions. 
Thus  their  knowledge  of  the  duc- 
tility of  hollow  glass  appears  to  have 
been  confined  to  the  observation, 
that  a  melted  tube,  drawn  out  by 
the  fingers  till  it  formed  very  brittle 
threads,  still  admitted  of  the  air 
being  blown  through  it. 

But,  with  regard  to  solid  glass, 
no  experiments  whatever  seem,  at 
that  early  period,  to  have  been  tried 


to  ascertain  its  ductility.  This  at- 
tempt was  left  for  modern  ingenuity ; 
at  first,  about  forty  or  fifty  years 
ago,  it  was  performed  by  means  of 
the  fingers;  and  the  late  Mr.  Knee, 
of  Edinburgh,  was  the  only  person 
who  did  so  to  any  great  extent.  A 
mode,  however,  was  introduced 
about  twenty  years  afterwards,  by 
means  of  which  the  glass  was  drawn 
out  upon  a  wheel  with  greater  ra- 
pidity than  common  threads.  This 
method  of  spinning  glass,  as  it  is 
now  termed,  was  exhibited  in  Scot- 
land, by  Mr.  Gheri,  in  1808;  by 
Mr.  Finn,  in  1811;  and  by  Mr. 
Davidson,  in  1812;  and  I  have 
availed  myself  of  their  assistance  in 
drawing  such  of  the  specimens  of 
spun  glass,  noticed  in  the  present 
experiments,  as  are  not  of  my  own 
manufacture. 

I  was  led  to  examine  the  subject 
from  the  different  appearance  I  ob- 
served in  the  threads  drawn  from  a 
piece  of  window-glass  with  sharp 
angles,  and  those  drawn  from  a  cir- 
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cular  piece  of  crystal  equally  trans- 
parent ;  the  former  having  great 
lustre,  and  the  latter  presenting  a 
dull  surface. 

Although  thirteen  years  have  now- 
elapsed  since  I  commenced  the  in- 
vestigation, during  eight  of  which  I 
have  been  in  the  practice  of  show- 
ing the  experiments  in  my  classes, 
yet  no  treatise  upon  glass,  so  far  as 
my  information  goes,  has  thrown 
out  any  hint  on  the  subject ;  on 
which  account  I  have  been  induced 
to  lay  the  present  facts  before  the 
Society.  It  would  be  tedious  and 
unnecessary  to  occupy  the  time  of 
the  Society  in  giving  an  account  of 
the  whole  of  the  numerous  experi- 
ments in  which  I  have  been  en- 
gaged ;  I  shall  therefore  select  a 
few  of  the  more  striking. 

Experiment  1 .  Some  of  the  hol- 
low glass  threads  were  put  into  dis- 
tilled water,  and  then  placed  under 
the  receiver  of  an  air-pump ;  upon 
the  air  being  withdrawn  from  the 
receiver,  bubbles  of  air  issued  from 
the  ends  of  the  glass  threads,  and 
continued  to  do  so,  as  long  as  the 
exhaustion  was  kept  up. 

Experiment  2.  In  another  ex- 
periment, twenty  grains  of  glass 
thread,  drawn  from  a  tube,  fig.  6, 
were  kept  at  the  bottom  of  a  jar  of 
mercury,  under  the  receiver  of  an 
air-pump,  and  the  air  was  with- 
drawn ;  the  glass  was  weighed  after 
the  experiment,  and  found  to  have 
increased  to  more  than  twice  its 
former  weight,  from  the  mercury 
which  then  occupied  the  space  from 
which  the  air  had  escaped.  The 
hollow  threads  were  more  brittle 
than  the  solid. 

Experimetit  3.  Another  experi- 
ment may  be  selected,  which  shows 
the  result  in  a  more  striking  point 
of  view:  a  piece  of  thermometer 
tube,  the  bore  of  which  was  very 
small,  was  drawn  into  threads  re- 
markably fine.  The  wheel,  round 
which  the  threads  were  spun,  had 


a  circumference  of  three  feet,  and 
this,  making  500  revolutions  in  a 
minute,  proved  that  30,000  yards 
of  the  glass  had  been  drawn  round 
it  in  an  hour;  and  as  the  state  of 
fusion  and  quantity  fused  at  a  time 
of  the  glass  is  the  same,  whether 
the  drawing  be  rapid  or  slow,  it 
follows,  that  in  this  example  the 
thread  must  have  been  very  fine, 
and  its  bore  almost  incalculably 
minute.  Some  of  this  thread  was 
cut  into  pieces  an  inch  and  a  half 
long,  and  these  so  situated  on  the 
top  of  the  receiver  of  an  air-pump, 
that  the  one  end  of  each  tube  com- 
municated with  the  interior,  and 
the  other  with  the  exterior  of  the 
receiver;  to  make  the  result  still 
more  satisfactory,  a  few  of  the 
threads  had  their  under  ends  bent 
out  from  the  rest;  mercury  was  then 
poured  over  the  upper  ends  of  the 
glass  threads,  and  the  air  thereafter 
exhausted  from  the  receiver  ;  upon 
which  being  done,  the  mercury  was 
seen  entering  the  receiver  through 
the  minute  tubes,  and  falling  in 
drops  from  them. 

The  effect  of  this  minute  duc- 
tility was  next  tried  with  regard  to 
glass  rods  of  different  shapes,  which 
led  to  very  curious  results;  speci- 
mens of  which  I  beg  now  to  lay 
before  the  Society,  and  to  the  most 
particular  of  these  I  shall  take  the 
liberty  of  directing  their  attention. 

1st.  The  first  specimen  was  drawn 
from  a  narrow  piece  of  window-glass, 
cut  with  a  diamond,  and  of  course 
presenting  very  sharp  angles ;  shown 
in  Fig.  6,  Nos.  1  and  4.  This  thread, 
when  examined  with  a  powerful 
microscope,  was  found  to  present  a 
flatted  oblong  appearance,  with  four 
well  worked  right  angles,  No.  1.  It 
is  very  likely  that  this  peculiar 
shape  is  the  cause  of  the  superior 
lustre  of  the  specimens  of  thread 
drawn  from  window-glass ;  the 
round  crystal  rod  always  gives  a  dull 
appearance,  and  the  lustre  brightens 
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as  the  specimens  assume  more  an 
angular  form.  No.  7  is  a  square 
piece  of  crystal,  the  threads  square. 
2d.  The  next  specimen  was 
drawn  from  a  twisted  piece  of  square 
glass,  No.  9.  When  examined  with 
the  glass,  the  thread  was  found  to 
be  square,  but  had  lost  the  twisted 
appearance  of  the  original. 

3d.  The  next  specimen  was 
drawn  from  a  piece  of  fluted  crystal, 
presenting  four  grooves,  Nos.  2  and  3. 
The  fluted  appearance  is  most  dis- 
tinctly retained  by  the  spun  glass, 
when  placed  before  the  microscope, 
No.  2. 

4th.  The  last  specimen  I  shall 
notice  was  drawn  from  a  twisted 
piece  of  grooved  glass,  see  No.  5. 
The  threads  retain  the  same  form, 
but  from  the  number  of  the  grooves, 
a  powerful  glass  is  required  to  ex- 
amine it.  The  spun  glass  appears 
to  have  the  grooves  straight.* 

From  these  examples,  and  from 
more  than  fifty  others  which  have 
been  tried,  it  is  proved  that  glass 
has  the  singular  property  of  retain- 
ing its  shape,  although  brought  to 
the  fluid  state,  and  although  drawn 
into  threads  at  that  high  tempera- 
ture ;  and,  if  the  external  form  re- 
main unchanged,  we  are  entitled  to 
conclude  that  the  internal  form  and 
arrangement  will  follow  the  same 
law. 

Some  experiments  were  next 
tried  by  combining  glass,  of  differ- 
ent colours,  into  one  rod,  and  then 
spinning  it  out  into  threads  as  be- 
fore, see  No.  8.  The  thread  was 
always  found  to  retain  all  the  co- 
lours of  the  original  rod  unchanged, 
and  did  not  present  the  smallest 
appearance  of  a  break-off  in  any  of 
the  colours,  or  of  the  slightest  in- 
termixture; sometimes  two,  three, 
and  even  ten  shades  of  colour  were 
employed  at  once. 


*  These  experiments  were  performed 
before  the  Society. 


These  circumstances  may  open 
up  an  extensive  field  for  investiga- 
tion, to  those  philosophers  who  de- 
light in  speculations  regarding  the 
ultimate  atoms  of  bodies,  and  their 
peculiar  shape.  In  the  whole  of 
these  examples  of  ductility,  we  find 
that  the  atoms  of  the  glass  have  a 
tendency  to  retain  their  original 
form,  although  its  magnitude  be 
diminished;  the  square,  the  oblong, 
the  circular,  the  fluted,  and  hollow 
rods,  were  still  in  the  soft  and  silky 
threads  to  which  they  were  spun, 
of  the  same  shape  as  at  first.  Can 
the  shape  of  the  atoms,  or  any  mo- 
dification of  the  power  of  attrac- 
tion, give  rise  to  this?  It  is  evi- 
dent that  the  same  portion  which 
occupies  the  angles  of  the  large 
piece  of  window-glass  will  be  ex- 
tended over  the  angles  of  the  spun 
threads ;  and  the  same  is  illustrated, 
in  another  point  of  view,  by  the 
many  coloured  glass  rod,  the  shades 
of  which  retained  their  order  and 
distinctive  character. 

The  last  experiments  were  with 
glass  rods  of  different  colours ;  the 
most  of  the  colours  appeared  to  have 
faded  by  the  operation,  particularly 
the  yellow,  which  in  some  trials 
was  nearly  gone;  the  black  became 
brown,  and  the  purple  and  green 
were  somewhat  altered ;  the  blue 
seemed  to  suffer  no  change.  The 
white  glass,  coloured  with  arsenic, 
gave  very  brittle  threads. 

Most  of  these  specimens  of  spun 
glass  are  remarkably  soft,  like  silk, 
and  can  be  easily  rolled  up  in  the 
manner  of  common  thread,  and 
platted  into  ornaments.  To  the 
feel,  they  resemble  the  hair  of  the 
head;  that  spun  from  black  glass 
has  often  been  mistaken  for  brown 
hair ;  it  resembles  the  hair  in  ano- 
ther respect,  for  it  retains  the  curls 
communicated  to  it  by  rolling  it 
round  a  hot  iron. 

Note. — Since  the  above  paper  was 
read  before  the  Wernerian  Natural  His- 
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tory  Society,  I  have  been  able,  with  the 
assistance  of  the  ingenious  Mr.  Lovi  of 
Edinburgh,  by  means  of  an  improved 
wheel,  to  draw  about  1950  yards  of  the 
glass  thread  in  one  minute  :  I  have  not, 
however,  yet  examined  any  of  this  very 
fine  specimen  through  the  microscope. 


[We  were  not,  at  first,  aware  that  this  paper 
was  originally  published  in  the  Annals  of  Philo- 
sophy for  November,  1822,  page  358;  this  ac- 
counts for  the  prominent  situation  in  which  we 
have  placed  it.  We  are  always  glad  to  receive 
any  communications  from  our  Correspondents, 
though  we  prefer  those  that  are  original.'] 


ON  LAMP  GLASSES. 


Sib,— I  observe  "  A  Suiferer, " 
in  your  last  No.  wishes  to  know 
why  the  glass  chiranies  of  lamps 
sometimes  "  rend  asunder,  when 
neither  heat  nor  external  force  are 
applied  to  them  :"  I  shall  therefore 
attempt  to  point  out  the  cause  and 
the  remedy.  Glass  is  a  veiy  bad 
conductor  of  heat ;  in  consequence 
of  which,  one  part  of  its  surface  is 
often  made  to  expand  before  the 
heat  can  pass  through  it  to  the  rest, 
and,  as  the  glass  is  not  elastic,  a 
crack  must  follow.  But,  besides 
this,  there  is  a  curious  character 
possessed  by  glass,  and  a  few  other 
vitreous  bodies,  of  having  the  state 
of  tension  of  their  particles,  if  not 
their  polarity,  altered  by  sudden 
changes  of  temperature,  which 
causes  them  to  fall  to  pieces  when 
acted  upon  by  the  slightest  vibra- 
tion or  change  in  the  degree  of 
heat.  The  ingenuity  of  the  manu- 
fiictui'er,  has  enabled  him  to  remove 
this  property  of  glass,  by  means  of 
a  process  caJled  annealing.  This  is 
effected  by  cooling  the  glass  slowly 
from  the  high  temperature  at  which 
it  is  formed.  By  annealing,  the 
glass  acquires  a  toughness,  which 
enables  us  to  use  it  for  phi- 
losophic and  domestic  purposes, 
within  a  moderate  range  of  tem- 
perature ;  but,  when  exposed  to 
rather  high  temperatures,  the  glass 


so  far  returns  to  the  un-annealed 
state,  and  resumes  its  tendency  to 
fall  to  pieces  from  the  slight  vibra- 
tion or  change  of  temperature  to 
which  it  may  be  exposed. 

It  is  easy  to  apply  these  facts 
to  the  query  of  "  A  Sufferer." — 
The  high  temperature  to  which  the 
heat  of  the  gas  raises  the  glass 
chimnies,  partially  removes  the  an- 
nealing, and  the  rapid  cooling  leaves 
them  very  brittle.  The  remedy, 
however,  is  as  obvious  as  the  cause ; 
all  we  have  to  do  is  to  put  the 
flame  gradually  out,  and  thus  we 
allow  the  glass  to  cool  slowly,  and, 
in  fact,  repeat  the  process  of  anneal- 
ing. 

It  is  remarkable  how  slight  a  vi- 
bration is  sometimes  sufficient  to 
break  an  un-annealed  crystal  vessel, 
especially  when  it  is  thick  ;  if  a  glass 
chimney  be  placed  upon  the  floor, 
at  one  end  of  a  room,  the  vibration 
communicated  to  it  by  a  person 
walking  across  the  same  piece  of 
wood,  at  the  other  end  of  the  room, 
is  often  sufficient  to  cause  it  to  fall 
to  pieces ;  or,  if  the  glass  chimney 
be  put  near  an  open  door,  the  cur- 
rent of  air  entering  sometimes  pro- 
duces the  same  result. 

I  remain,  Sir,  your's,  &c. 

John  Deuchar. 

Edinburgh,  18th  August,  1824. 


MECHANICAL  GEOGRAPHY. 

Extent  of  the  Counties  of  Scotland;  ascertained  hy  Mr.   Jardine  and 
Sir  George  Stewart  Mackenzie. 


In  order  to  ascertain,  with  as  much  pre- 
cision as  possible,  the  superficies  of  Scot- 


land, and  of  the  diiferent  counties,  a  copy 
of  Arrowsmith's  map  was  selected,  the 
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paper  of  which  was  nearly  of  uniform 
thickness.       A    portion    of  each    sheet, 
equal   to    5000    English   square   miles, 
measured    from  the  scale  of  the  map, 
was  carefully  weighed ;  the  balance  used 
in  this,   and  the  subsequent  operations, 
being  sensible  to  y^th  part  of  a  grain, 
when  loaded  with   2  lbs.    in  each  scale. 
Each  county  was  then  accurately  sepa- 
rated by  means  of  a  sharp-pointed  knife, 
and  its  weight  compared  with  that  of  the 
portion  of  the  sheet  to  which  it  belonged. 
In  those  counties  which  contained  a  con- 
siderable portion   of  fresh  wuter   lakes, 
the  lakes  were  also  separated  and  com- 
pared in  a  similar  manner  ;   and,  from 
these  data,  the  surfaces  of  the  land  and 
water  of  each  county  were  deduced. — 
The   map   of   Scotland    constructed   by 
Arrowsraith,    is   undoubtedly  the   best 
that    has    hitherto  been  published.      It 
does  contain  a  few  eri-ors  in  the  positions 
of  places,   and  a  few  in  the  courses  of 
the  rivers  ;  but  none  have  yet  been  dis- 
covered that  can  affect  the  present  calcu- 
lation in  any  material  degree.      Indeed, 
if   Arrowsmith    took    greater   pains    to 
render  one  part  of  his  map  more  inter- 
esting than  another,  it  was  in  ascertain- 
ing the  boundaries  of  counties;  and,  in 
doing  this,  he  was  liberally  assisted  by 
the    Parliamentary    Commissioners    for 
Highland  Roads  and  Bridges.      On  the 
whole,  the  following  Table  may  be  re- 
garded as  the  nearest  approximation  to 
the  truth  hitherto  attempted.      The  me- 
thod employed  seems  to  have  been  first 
made  use  of  by  Dr.  Long  of  Cambridge, 
in  1742,  to  ascertain  the  proportion  of 
the  land  to  the  water,  on  the  surface  of 
the   earth.      It  must  be  observed,   that 
from  a  recent  comparison,   made    with 
great  accuracy,   of  the   Scotch  standard 
ell,  and  the   English  standard  yard,  it 
appears  that  the  Scotch  chain  should  be, 
at  the  temperature  of  60°  of  Fahrenheit, 
74..  1234  English  feet,   instead  of  74.4, 
the  length  of  the  ohain  in  common  use. 
In  the  calculations  by  which  the  Table 
has  been  constructed,  the  correct  length 
was  nsed,  which  makes  a  difference  of 
above   11,000   Scotch  acres,  to  be  added 
to  what  the  sum  would  have  been,  had 
the  common  measures  been  employed. 


Counties.  ^^g^J 

Aberdeen, 1,238,080 

r  Mainland,    1,415,898 

Argyll, ]  Islands,...       502,816 

(Water,...         20,554 

Ayr, 666,886 

Banff,  ...., 404,864 

Berwick, 306,253 

Bute, 98,547 

^.^  CLand,  ....       472,186 

Caithness |  ^^^^^^  ^^^  ^^jgg 

Clackmannan, .••  33,632 

(  Land,  ....  162,451 

C^^™^'-*^' 1  Water,...  6,485 

Dumfries, 813,696 

^      ,                        C  Land,  ....  157,549 

Dumbarton, |  ^^^^^^  ^_^  g^  g^g 

Edinburgh, 247,994 

Elgin, 302,093 

Fife, 333;724 

Forfar, 625,901 

Haddington, 186,214 

f  Mainland,   1,745,056 

Inverness, -s  Islands,...  662,400 

(Water,...  53,626 

Kincardine, 256,582 

S  Land,  ....  49,325 

K^"^"*'*^' I  Water,  ...  4,326 

Kirkudbright, 521,286 

Lanark, 635,910 

Linlithgow, 85,93S 

Nairn,  125,856 

_.         ^-     ,        5Land,  ....  200,800 

Orkney  Islands,      |water,...  5,856 

Shetland  Islands, 330,637 

Peebles, 222,144 

^     ,                         CLand,  ....  1,811,392 

^^'^'' i  Water,...  21,491 

Renfrew, 148,794 

r  Mainland,  1,301,747 

Ross, ]  Islands,...  359,149 

(Water,...  25,239 

Roxburgh, 464,518 

Selkirk, 170,182 

Stirling, 840,691 

^    .     .     ,  (Land,....   1,193,939 

Sutherland, |  ^^^^^^  ^^^         g^^gg^ 

Wigton, 283,379 

(Land,  ....19,078,502 
-'^'"'' (Water,*  185,751 


*  Water,  i.  e.  Lochs  or  Lakes  only. 


ON  PROGNOSTIC  SIGNS  OF  THE  WEATHER. 


There  are  scarcely  any  subjects  in  which 
mankind  feel  themselves  more  interested 
than  in  a  knowledge  of  the  weathei',  the 


temperature  of  the  air,  and  the  influences 
of  wind  and  rain;  this  truth  is  suffi- 
ciently evident,  from  the  circumstance 
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that  these  subjects  constantly  form  the 
principal  topics  of  their  conversation. 
The  traveller  endeavours  to  regulate  his 
motions,  and  the  farmer  his  operations, 
by  the  state  of  the  weather;  and,  in 
short,  by  a  good  or  a  bad  season,  as  an 
instrumental  cause,  plenty  or  famine  is 
dispensed,  and  millions  are  furnished 
with,  or  deprived  of,  the  necessaries  of 
life. 

Notwithstanding  its  importance,  our 
actual  knowledge  of  the  atmosphere  is 
blended  with  much  uncertainty,  and,  in 
many  instances,  enveloped  in  obscurity, 
yet  enough  is  even  now  known  to  enable 
us  to  obviate  danger,  and  avoid  incon- 
venience. The  speculative  philosopher 
contemplates  with  pleasure  the  changes 
in  the  Aveather,  changes  that  present  the 
mind  with  some  of  the  most  wonderful 
among  natural  effects,  all  working  with 
boundless  variety  for  the  good  of  the 
world  and  its  inhabitants. 

Among  the  various  considerations  that 
tend  to  mortify  human  pride,  and  hum- 
ble its  arrogance,  there  is  perhaps  none 
more  striking  than  the  reflection,  that 
the  most  brilliant  labours  of  men  are 
seldom  the  most  useful,  but,  on  the  con- 
trary, are  often  detrimental,  both  to  the 
present  and  future  generations ;  yet  these 
are  admired,  while  the  humble  labours 
of  those  by  whom  science  is  advanced, 
and  civilization  gradually  diffused,  are 
looked  upon  with  equal  contempt  by  the 
slave  of  ambition  and  the  man  of  genius. 

It  is,  however,  only  by  the  assiduous 
observation,  and  the  patient  investigation 
of  the  constitution  of  the  air,  and  of  the 
variations  in  the  weight  of  the  atmos- 
phere, and  by  forming  a  regular  history 
of  the  winds,  of  the  rain,  and  of  the 
changes  of  heat  and  cold,  that  we  can 
ever  expect  to  discover  the  connection  of 
those  phenomena  in  the  atmosphere, 
which  now  appear  to  be  unconnected  and 
without  order.  Furnished  with  these 
data,  we  might  perhaps  be  enabled  to 
follow  the  course,  and  predict  the  changes 
of  tke  elements  with  as  much  certainty 
as  we  now  do  those  of  the  planetary 
bodies. 

If  every  one  who  is  in  possession  of 
meteorological  instruments  would  keep  a 
diurnal  register  of  the  state  and  of  the 
corresponding  phenomena  of  the  atmos- 
phere, and  transmit  the  result  of  his  ob- 
servations to  the  public  through  the  cur- 
rent channel,  he  would  contribute  more 
to  the  advancement  of  this  branch  of 
science  than  he  might  at  first  imagine. 


While  he  was  amusing  himself  and  only 
gratifying  his  own  curiosity,  he  would 
be  promoting  knowledge,  and  probably 
procuring  benefits  for  posterity.  Let  no 
one  suffer  the  apparent  improbability  of 
success  to  discoui'age  him  from  the  at- 
tempt. Let  him  remember  that  science 
advances  only  by  slow  and  gradual  steps, 
that  its  progress  depends  on  the  cultiva- 
tion of  the  mind,  the  removal  of  obsta- 
cles, and  the  exertions  of  individuals; 
that  the  present  is  ever  pregnant  with 
the  future,  but  that  the  connections  be- 
tween them  can  only  be  discovered  by 
long  attention  and  diligent  observation. 

Meteorological  phenomena,  like  all  the 
durable  motions  of  the  world,  depend 
upon  a  circulation  of  matter.  Here,  it 
is  carried  on  by  a  changing  of  water  into 
a  new  form,  and  a  regeneration  of  it  into 
its  primitive  form  ;  it  goes  off  from  the 
surface  of  the  earth  in  the  form  of  a  rare, 
invisible,  expanded  vapour,  perfectly  dis- 
solved in  the  air  as  a  menstruum  ;  being 
suspended  for  some  time  in  this  state,  it 
is  afterwards  condensed  into  mist  and 
clouds,  then  gathei-ed  into  drops,  when 
it  falls ;  and,  in  this  form,  it  returns  to 
the  place  from  whence  it  came,  to  take 
its  turn  once  more  in  the  common  course 
of  evaporation,  and  be  again  and  again 
circulated  to  the  great  promptuai'y  of  the 
world. 

The  state  of  the  atmosphere  is  influ- 
enced and  modified  by  the  variations  in 
its  density  or  weight,  by  the  quantity  of 
aqueous  particles,  by  the  visible  collection 
of  them  in  clouds,  by  their  precipitation 
in  rain,  by  the  wind,  by  the  agency  of 
electricity,  and  the  action  of  heat  and 
cold. 

There  is  no  part  of  Meteorology  which 
interests  mankind  so  much  as  the  predic- 
tions which  it  furnishes  of  the  change  of 
the  weather.  The  theory  of  this  science 
only  engages  the  attention,  by  animat- 
ing us  with  the  hopes  of  thereby  bring- 
ing the  knowledge  of  these  predictions  to 
perfection.  And  the  far  greater  part  of 
those  who  purchase  meteorological  in- 
struments, purchase  them,  not  so  much 
to  know  the  actual  state  of  the  elements, 
as  to  foresee  and  foretell  the  changes 
about  to  take  place  in  them.  This 
science  is,  however,  very  imperfect;  it 
is  but  of  late  years  that  observations  on 
the  changes  of  the  weather  have  been 
made ;  that  its  progress  has  been  rapid 
and  successful,  may  be  seen  in  the  works 
of  De  Luc,  De  Saussure,  Jones,  Mar- 
shall, and  Kirwan.      But  these  observa- 
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tions  will  be  still  more  valuable  to  pos- 
terity, for  we  can  scarce  expect  them  in 
number  sufficient  in  our  own  age,  to 
deduce  from  them  a  general  and  perfect 
theory. 

To  attain  this  end,  it  will  be  necessary 
to  multiply  observations  on  as  great  a 
number  of  signs  as  possible,  for  it  is  only 
by  their  combination  and  concurrence 
that  we  can  expect  to  remove  the  uncer- 
tainty inseparable  from  each  in  itself. 
Thus,  the  barometer  is  not  always  a 
certain  sign ;  the  same  may  be  said  of 
the  thermometer,  the  hygrometer,  and 
the  action  of  winds.  But  if  they  all 
concur  togethei*,  thei'e  is  little  chance  of 
being  deceived,  and  there  would  be  still 
less,  if  to  these  were  joined  other  signs, 
which  are  easy  to  observe,  and  which, 
by  their  combination,  would  render  our 
prediction  certain. 

No  sign,  nor  any  instrument  of  ob- 
servation, [should  be  rejected,]  either  from 


a  love  of  ideal  perfection,  or  fears  of  in- 
accuracy ;  thus,  though  the  hygrometer 
be  at  present  a  very  imperfect  instru- 
ment, yet  some  signs  have  been  obtained 
from  its  indications,  and  more  may  be 
reasonably  expected ;  even  the  words, 
'  very  dry,'  *  very  moist,'  '  moderately 
dry,'  '  moderately  moist,'  though  of 
vague  determination,  may  throw  much 
light  on  the  state  of  the  atmosphere. 

It  is  necessary  that  the  observer  should 
enter  into  a  precise  detail  of  the  various 
states  of  the  sky  and  the  clouds  ;  such  as 
the  transparency  of  the  air,  the  dews,  the 
elevation,  form,  disposition,  colour,  and 
density  of  the  clouds,  things  that  may  be 
observed  with  ease,  and  described  with- 
out trouble ;  being  attended  with  no 
other  inconvenience  than  thafe  of  extend- 
ing the  size  of  our  meteorological  tables. 
D.  A.  N. 
{'To  be  continued. J 


NOMENCLATURE  OF  THE  CLOUDS. 


1.  Cirrus.  Parallel,  flexuous,  or  di- 
verging fibres,  extensible  in  any  or  in 
all  dii-ections. 

2.  Cumulus.  Convex  or  conical  heaps, 
increasing  upwards  from  a  horizontal 
base. 

3.  Stratus.  A  widely  extended,  con- 
tinuous, horizontal  sheet,  increasing  from 
below. 

4.  Cirro-cumuhis.  Small,  well-defined, 
roundish  masses,  in  close  horizontal  ar- 
rangement. 

5.  Cirro-stratus.  Horizontal  or  slight- 
ly inclined  masses,  attenuated  towards  a 


part  or  the  whole  of  their  circumference, 
bent  downwards  or  undulated,  separate 
or  in  groups,  consisting  of  small  clouds 
having  these  characters. 

6.  Cumulo-stratus.  The  cirro-stratus 
blended  with  the  cumulus,  and  either 
appearing  intermixed  with  the  heaps  of 
the  latter,  or  superadding  a  wide  spread 
structure  to  its  base. 

7.  Cumulo- cirro-stratus,  or  Nimbus. 
The  rain -cloud.  A  horizontal  sheet 
above,  which  the  cirrus  spreads,  while 
cumulus  enters  it  laterally  and  fi'om  be- 
neath.—  Thomson^ s  An.  Phil. 


VARIOUS  COMMUNICATIONS. 


ON  ARCHITECTURE. 

Sir, — The  general  adoption  of  the 
Gothic  style  of  architecture  for  buildings 
of  almost  every  description,  to  the  exclu- 
sion of  the  Grecian  and  Roman  styles, 
has,  in  our  days  of  classical  feelings  and 
tastes,  created  regret  in  the  minds  of 
amateurs.  That  we  should  at  the  same 
time  cultivate  with  so  much  assiduity 
the  pure  attic  style  in  literature,  and 
discard,  or  forget,  that  no  less  pure  style 
of  architecture,  is  an  anomaly  which  seems 
difficult  to  be  reconciled.  These  remarks 
are  chiefly,  however,  if  not  solely  appli- 
cable to  those  buildings  in  the  neighbour- 


hood of  our  city,  comprehending  a  circle 
of  perhaps  20  or  30  miles  radius ;  for,  in 
the  city  itself,  the  modern  Grecian  style 
has  the  pre-eminence  over  every  other, 
both  in  public  edifices  and  private  houses. 
In  the  neighbourhood  of  the  city,  on  the 
contrary,  there  are  few  buildings  erected 
in  any  other  style  than  either  the  Sacred 
or  the  Castellated  Gothic.  What  the 
advantages  are  which  are  gained  by  this 
style,  I  am  at  a  loss  to  discover.  It  cer- 
tainly imparts  no  additional  conveniences 
to  any  building,  and  as  to  the  comforts, 
they  are  out  of  the  question.  That  it 
imparts  an  elegant  appearance  to  a  man- 
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ston,  will  even  admit  of  doubt.  On  the 
#  summit  of  some  beetling  crag,  or  in  the 
9  ■*  midst  of  some  black  and  stumped  heath, 
there  is  certainly  more  of  the  Feudal 
look  in  the  Castellated  Gothic  than  in 
the  Grecian  stji^le.  But  in  the  midst  of 
well  cultivated  fields,  bordering  a  beau- 
tiful river,  or  on  a  gently  rising  eminence, 
overlooking  rich  pasture  grounds,  is  there 
any  style  of  building  which  so  well  ac- 
cords with  their  pastoral  appearance, 
loaded,  as  they  are,  with  the  bounty  of 
Pomona,  or  groaning  under  the  weight 
of  a  thousand  sheaves,  than  the  pui-e 
Attica,  rich  in  symmetry  and  elegance. 
The  former  appears  sombre  and  heavy, 
frowning  in  all  the  barbarityof  Vandalism, 
a  momento  as  it  were  of  the  savage  ideas 
that  gave  it  bii'th,  disproportioned  and 
irregular,  (for  I  hold  that  proportion  is 
no  part  of  the  order ;)  the  latter  appeal's 
chaste  and  elegant ;  the  eye  wanders  over 
it,  unable  to  discover  a  defect,  either  in 
its  most  minute  details,  or  most  exten- 
sive proportions  ;  nothing  seems  to  be 
superfluous,  and  nothing  that  could  be 
spared.  To  deprive  it  of  any,  even  of 
the  smallest  of  its  members,  or  to  make 
the  most  trifling  addition  to  its  parts, 
would  destroy  the  beautiful  harmony 
that  reigns  through  the  whole ;  in  fine, 
it  is  plain,  yet  elegant  and  chaste,  sym- 
metrical, yet  magnificent  J  and  let  me 
add,  calculated  both  for  comfort  and 
convenience. 

In  drawing  this  comparison,  I  take 
for  my  specimens  of  both  styles  of  archi- 
tecture, those  edifices  which  remain  as 
the  models  for  the  artists  of  our  day  to 
imitate;  but  how  sadly  they  mutilate 
and  disfigure  both,  may  be  seen  by  any 
M'ho  choose  to  give  themselves  the  least 
trouble  to  examine.  Indeed,  the  present 
style  of  Gothic  architecture  is  no  more 
like  that  of  the  middle  ages,  (which  this 
age  pretends  is  their  model,)  than  the 
building  on  the  site  of  the  Old  Jail  is 
like  St.  Paul's  in  London,  or  St.  Peter's 
at  Rome.  There  is  neither  regularity 
nor  proportion  in  the  old  Castellated 
Gothic  style ;  but  among  the  artists  of 
our  day  there  is  every  effort  made  to  pro- 
duce both. 

The  style  at  present  adopted  for  the 
adornment  of  this  city,  cannot,  by  any 
means,  be  defended  from  the  animadver- 
sions of  those,  who,  like  myself,  would 
prefer  the  purer  styles  of  ancient  Greece. 
The  last  public  edifice  is,  I  am  sorry  to 
say,  on  the  authority  of  a  worthy  and 
able  townsman,  a  striking  example  of  the 


want  of  unity,  not  in  the  design,  but  in 
the  ornaments.  I  mean  the  New  Court 
Houses  and  Jail.  No  blame,  I  under- 
stand, can  be  attached  to  the  architect, 
whose  plan  and  designs  did  not  embrace 
those  parts,  which,  instead  of  being  or- 
naments, tend  only  to  disfigure  the  gen- 
eral elegance  of  the  building.  The  ex- 
ceptionable pai'ts,  to  which  I  allude,  are 
the  Roman  Lictor  Rods,  and  Laurel 
Crowns,  which  do  not  look  well  upon  a 
building  of  Grecian  Doric* 

As  a  contrast  to  this,  I  gladly  recur 
to  the  gradual  improvements  that  are 
taking  place  in  the  style  of  sevei"al  build- 
ings in  the  western  part  of  the  city  ;  and 
when  we  consider  the  size  and  the  utility 
of  buildings,  and  the  crowded  state  in 
which  they  must  necessarily  be  placed  in 
a  street,  where  uniformity  must  give 
place  to  individual  caprice,  we  may  ex- 
press a  hope  that  those  artists,  whose 
tastes  have  been  so  strikingly  displayed 
in  them  and  other  buildings  of  the  same 
kind  in  this  city,  will,  in  the  end,  ac- 
complish what  every  man  of  taste  in  his 
profession  would,  I  doubt  not,  wish  to 
see  realized — the  total  abandonment  of 
the  Gothic,  and  the  substitution  of  the 
Grecian,  in  all  public  or  private  build- 
ings, whether  in  town  or  country. 
Your's,  truly, 

N.  P. 

Partick,  August  1,  1824. 


USEFUL  HINTS. 

Sir, — It  is  rather  siilgular,  when  we 
see  Lecturers  getting  up  on  almost  every 
art,  and  in  almost  every  large  city  in  the 
kingdom,  that  (so  far  as  I  know)  no  one 
has  attempted  a  Course  of  Lectures  on 
Nautical  Affairs.  A  greater  field  for  cul- 
tivation is  not  to  be  found  in  any  art  in 
this  country.  It  is  only  within  these  few 
years  that  Government  has  taken  the 
hint  to  foi'm  a  Gallery  of  Ship  Models 
at  Sommerset  Town. 

Our  agriculture  is  nearly  in  the  same 
state,  if  we  except  Avhat  Sir  Humphrey 
Davy  has  done.  Without  agriculture 
we  could  not  thrive  well  in  any  art.  It 
is  certainly  a  loss  to  the  country  that  we 

*  What  the  Royal  Arms  was  intended 
to  signify,  I  leave  to  Lord  Lyon,  King-at- 
Arras ;  as  for  the  City  Anns,  the  tree  seems 
to  have  been  scathed  by  lightning,  and  the 
salmon  spoiled  by  carriage  from  the  Tay — 
the  Clyde  never  contained  a  fish  to  which 
it  bears  any  resemblance. 
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have  not  a  Lecturei'  and  a  Gallery  of 
Agricultural  Models.  If  it  does  no  good 
at  the  present  day,  it  might  do  good  to 
generations  yet  to  come. 

The  other  day,  in  passing  by  a  stone 
quaiTy,  my  attention  was  attracted  by 
the  method  of  working  the  stone.  In 
Asia,  they  work  the  stone  something  si- 
milar, but  with  this  exception  :  When 
the  loose  earth  is  cleared  away,  they  get 
a  quantity  of  brush-wood  and  set  fire  to 
it.  There  can  be  no  doubt,  but  heat 
loosens  the  stratum  ;  the  seams  run  from 
four  to  three  feet.  I  am  certain  the 
people  in  Asia  do  more  work  in  the  same 
time  than  is  done  in  this  country,  though 
the  people  here  have  more  muscular 
strength  than  they  have. 

Did  ever  any  one  of  your  readers,  or 
Correspondents,  make  whisky  from  bar- 
ley newly  cut,  without  having  been  dried 
either  in  the  field  or  barn?  As  this  is 
the  time  for  an  experiment  of  this  kind, 
if  any  one  choose  to  try  it,  I  hope  he  will 
have  the  goodness  to  give  you  the  result 
of  it.  There  is  no  doubt  but  the  Go- 
vernment can  collect  the  duty  in  the  one 
way  as  well  as  the  other,  it  would  only 
be  a  new  thing  to  all. 

CD. 

HOW  TO  WALK  ON  WATER. 
Sir, — I  ask  leave  to  propose  an  in- 
genious plan  like  Mr.  Kent's,  for  walk- 
ing on  the  surface  of  the  water.  Furnish 
yourself  with  two  rods  of  iron,  8  or  12 
feet  long.  Place  at  the  distance  of  12 
inches  from  the  top  of  the  rods,  a  float, 
either  of  cork,  or  an  air  vessel,  of  such 
a  buoyancy,  that  it  will  support  a  rod 
and  half  a  man's  body — I  mean  a  rod 
finished,  and  half  the  weight  of  a  man 
besides.  Now,  place  a  counterpoise  at 
the  bottom  of  each  rod,  to  preserve  your 
centre  of  gravity,  and  have  the  rods  se- 
cured by  straps,  or  otherwise  at  a  certain 
distance  from  each  other.  Fasten  your 
feet,  while  in  a  standing  position,  to  the 
tops  of  the  rods.  Attach  to  the  rods 
some  kind  of  fins,  fixed  neither  perpen- 
dicularly nor  horizontally,  but  between 
the  two,  so  that,  when  you  lean  forward 
to  step,  they  will  expand  and  give  you  a 
purchase,  and  when  you  draw  your  foot 
after  you,  they  will  collapse  and  offer  no 
resistance  to  the  water.  The  pieces  of  the 
rods  above  water  are  to  be  made  fast  to  your 
legs  by  straps  below  the  knee.  By  such 
simple  means  you  may  traverse  the  water 
safely,  cross  ferries,  rescue  the  drowning. 


and  accomplish  many  other  feats,  which 
it  is  impossible  to  do  on  land. 
I  am.  Sir,  your's, 

James  Jones. 

Edinburgh,  15th  August,  1824. 


FACTS  RESPECTING  THE 
POTATOE. 

It  is  a  curious  fact  in  the  history  of  the 
vegetable  kingdom,  that  the  potatoe, 
Solanum  Tuberosum  of  Linnaeus,  the  na- 
tive of  a  warm  climate,  should  be  na- 
turalized and  extensively  cultivated  in 
our  northern  regions,  on  account  of  its 
valuable  properties,  as  an  essential  article 
of  human  food. 

It  is  no  less  curious  to  trace  the  pro- 
gress Avhich  this  plant  made,  before  it 
was  received  into  general  use ;  the  pre- 
cise period  of  the  introduction  of  this 
root  into  this  country  is  not  distinctly 
ascertained;  however,  it  is  generally  be- 
lieved that  it  was  fii'st  brought  into 
Europe  by  Sir  Walter  Raleigh,*  and 
nursed,  with  great  care,  by  a  gardener  at 
Hammersmith ;  from  tlience  it  was 
carried  into  Holland  as  a  curious  exotic. 
Some  years  after  it  was  propagated  in 
Flanders  and  the  northern  parts  of 
Fi-ance,  where  it  was  first  used  in  Eu- 
rope as  food  for  the  vulgar.  While  it 
was  spreading  daily,  an  epidemic  disease 
arose  in  France  which  proved  very  mor- 
tal. The  physicians  declaimed  that  it  was 
occasioned  by  the  use  of  the  potatoe ;  in 
consequence  of  which,  Arrets  of  Parlia- 
ment were  issued  against  it.  When  thus 
unjustly  pi'oscribed  by  medical  skiU  and 
civil  power,  it  was  no  longer  used  as 
common  food,  but  was  cultivated  by  the 
curious  and  ate  by  the  unl>elieving.  In 
this  state  it  travelled  through  France 
and  Italy,  from  which  last  country  it 
was  brought  back  to  England  as  an 
useful  v^etable.  It  was,  however,  little 
eaten  in  London  for  a  long  time  ;  but 
from  Bristol  it  went  into  Ireland,  and 
by  the  skirts  of  Wales  into  Lancashire, 
where  it  was  cultivated  to  great  perfec- 
tion. About  the  beginning  of  last  cen- 
tury the  people  in  Ireland  sent  it  in 
small  quantities  to  their  friends  in  Glas- 
gow, who  distributed  it  in  plates,  as  we 
do  apples.  Shortly  after  it  was  planted 
in  Kintyre,  from  whence  it  travelled 
gradually  thi'ough  Scotland,  while  it  at 

*  The  same  enterprising  gentleman  who 
first  introduced  the  use  of  tobacco  into  this 
country. 
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the  same  time  made  its  way  into  the 
different  counties  of  England.  It  again 
crossed  the  German  ocean,  and  has  made 
such  progress  that  it  is  now  raised  in 
the  most  northern  countries  of  Europe. 
The  diversity  of  soil,  situation  and  cul- 
ture, to  which  the  potatoe  has  heen  sub- 
ject, has  given  rise  to  numerous  varieties, 
which  are  chiefly  characterised  by  the 
quality  of  the  root,  quantity  of  produce, 
and  period  of  ripening.  All  the  varie- 
ties have  been  included  under  two  divi- 
sions, distinguished  by  the  colour  of  the 
flower  and  the  root ;  as,  the  red-rooted, 
which  produces  a  purple  flower;  and 
the  white-rooted,  which  bears  a  white 
flower.  New  varieties  are  obtained  by 
raising  it  from  seed,  by  which  the  quality 
and  productive  powers  of  the  plant  may 
be  greatly  improved.— J.  T. 

ASTRONOMICAL  QUERY. 

"  A  Sceptic  "   asks  the  reason  why 
"  the  stars  can  be  best  seen  from  the 


bottom  of  a  deep  pit  ?  "  as  he  thinks, 
that  they  ought  to  be  better  seen  from 
the  top  of  a  mountain. 


MECHANICAL  QUERY. 

*'  A  Gallowgate  Inquirer  "  wishes  to 
know  who  was  the  inventor  of  the  crane, 
and  at  what  period  it  first  made  its  ap- 
pearance ?  as  he  was  informed  "  that  it 
was  first  brought  into  use  in  Glasgow 
by  the  lectures  of  that  celebrated  man 
Dr.  Birkbeck." 


AIR  ARCHITECTURE. 
A  Correspondent,  J.  W.,  has  re- 
peatedly sent  us  the  following  query: 
"  Can  a  hanging  stair  be  hung  back- 
wards— that  is,  beginning  at  the  top  and 
building  downwards  ?  "  We  would  ask 
him,  what  is  the  use  of  such  a  plan,  if 
it  could  be  adopted  ?  Is  it  not  easier  to 
begin  at  the  bottom,  since  the  space  there 
must  be  occupied  at  last  ? 


SCIENTIFIC  INTELLIGENCE. 


New  and  Useful  Invention. — William 
HoUins,  a  resident  of  Baltimore,  has 
constructed  the  model  of  a  vessel,  called 
a  "  Safety  Ark,"  for  which  he  has  taken 
out  letters  patent  for  the  United  States. 
The  object  of  this  invention  is  to  enable 
the  arks,  boats,  &c.  which  descend  the 
Susquehanna,  (after  passing  thi'ough  the 
present  canal,  at  Port  Deposit,)  to  reach 
Baltimore  in  twelve  hours,  a  distance  of 
60  miles,  with  their  entire  cargoes  on 
board,  to  be  towed  by  a  steam  boat. 

It  is  said  it  will  also  answer  to  con- 
vey the  canal  boats,  in  perfect  safety, 
without  transshipping  at  Albany,  to  the 
City  of  New- York,  and  return  them 
again  to  the  canal  fully  loaded. 

Many  of  the  citizens  of  Baltimore 
have  already  pronounced  it  to  be  a  per- 
fect floating  canal. 


Galvanism. — If  a  piece  of  tin-foil  be 
laid  on  the  point  of  the  tongue,  and  the 
rounded  end  of  a  silver  pencil-case  be 
placed  against  the  ball  of  the  eye,  while 
the  other  end  rests  on  the  tinfoil,  a  pale 
flash  of  light  will  diffuse  itself  over  the 
whole  of  the  eye.  If  the  experiment  is 
made  with  zinc  and  gold  instead  of  tin- 
foil and  silvei',  the  flash  is  incomparably 
more  vivid.  By  placing  one  of  the  me- 
tals as  high  up  as  possible  between  the 
gums  and  the  upper  lip,  and  the  other 
in  a  similar  situation  with  regard  to  the 
under  lip,  a  flash  will  be  produced  as 
vivid  as  that  occasioned  in  the  former 
instance,  with  this  remarkable  difference, 
that  the  flash  produced,  instead  of  being 
confined  to  the  eye,  will  be  diffused  over 
the  whole  face. 


NOTICES  TO  CORRESPONDENTS. 

Communications  from  J.  F.,  James  Jones,  A.  B.  Dollar,  J.  R.  Gallowgate,  under  consideration.— 
L.  M'L.  and  "  The  Scrap  Gatherer  "  are  postponed  till  next  week. 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written.  Original  Patents,  Inventions,  &c.  will  be  inserted  on 
the  shortest  notice. 
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Hail,  Memory,  hail!  in  thy  exhaustless  mine 
From  age  to  age  unnumber'd  treasures  shine ! 
Thought  and  her  shadowy  brood  thy  call  obey. 
And  Place  and  Time  are  subject  to  thy  sway  1 
Thy  pleasures  most  we  feel,  when  most  alone ; , 
The  only  pleasures  we  can  call  our  own. 
Lighter  than  air,  Hope's  Summer-visions  die, 
If  but  a  fleeting  cloud  obscure  the  sky  ; 
If  but  a  beam  of  sober  Reason  play, 
Lo,  Fancy's  fairy  frost-work  melts  away  ! 
But  can  the  wiles  of  Art,  the  grasp  of  Power;, 
Snatch  the  rich  relics  of  a  well  spent  hour?" — Rogers. 
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IMPROVED  CLEPSYDRA. 


Mr.  EiDiTOR. — I  was  much  de- 
Mghted    at   the    different    accounts 
you  gave    of  water-clocks   in    No. 
XVI.  (Vol.  I.)  of  your    Magazine, 
and  I  was  much  pleased  with  the 
one  that  "  An  Observer"  sent  you, 
which  you  say  has  one    objection, 
namely,    that   it    requires   frequent 
winding  up.      I   hereby  send   you 
two    sketches    of  an    improvement 
that    I   have    made,  by  which  the 
clock   will  go  about  four    or    five 
times  longer  without  winding  up  ; 
and  the  higher  the  ceiling  is,  it  will 
go  the  longer.     The  motion  of  the 
tin  vessel  A,  will  require  to  be  one- 
half  slower,  and  the  pulley  B,  to  be 
one-half  less  in  diameter  ;  therefore, 
it  will  take  one-half  less  cord  each 
revolution.     C  and  D    *  are   two 
"weights  with  a  grooved  pulley  at  the 
top   where  the  cord  goes  through. 
The  weight  of  C  is    made  accord- 
ing to  the  weight  of  water  that  is 
in  the  tin  vessel  for  balance  ;  D  is 
a  small  weight  merely  to  keep  the 
cord  tight  on  the  pulley  B  ;  when 
the    cord   is  wound  up  on  the  tin 
vessel,  C.  and  D  will  be  close  to  it, 
and    while    falling    they    take    the 
double  of  the  cord,  on  account  of 

•  Our  Wood-Engraver  has  omitted 
the  letter  C  in  the  sketch  on  the  right. 


the  ends  of  the  cord  being  fastened 
at  the  dial.     E  E  are  two  grooved 
pulleys  hung  to  the  ceihng,  and  the 
spindle    F  is  suspended  from  them 
by  the  cords  g  g,  and  when  the  tin 
vessel   goes  round,  of  course,  they 
are  all  put  in  motion,  the  spindle 
F   is  left    square    at  one    end,  for 
winding  up  with  a  handle,  and  on 
the   ends  of  the  spindle,  there  are 
two  grooves,  in  the  form  of  a  screw, 
which  the  cord  goes  round  to  keep 
it  from    sliding.       But    perhaps   it 
might  be  better  to  have  a  small  chain 
instead  of  a  cord,  with  nobs  on  the 
tin  vessel,  and  on  the  end  of  the  spin- 
dle F,  to  answer  each  link,  as  will 
be  seen  by  the  sketch  on  the  right ; 
the  black  places  of  the  chain  might 
be  made  of  leather,  as  it  would  be 
more  pliable,  the  small  white  places 
a  link  of  brass  or  iron  wire,  and  the 
weight  pullies,  the  pullies  that  are 
hung  to  the  ceiling,  and  the  pulley 
that  is  on  the  dial,  will  require  to 
be  flat  in  the  groove,  to  answer  the 
chain.     But   a  much   surer  motion 
might  be  had,  if  quicksilver  was  put 
in    the  tin    vessel  instead  of  water. 
The  section  is  the  same  ass  in  No. 
XVI.  (Vol.  I.)  page  248. 

I  am  Sir,  your's,  &c. 

D.  L.  M^ 

Johnstone,  Sd  May,  1824. 


HYDROSTATIC  PARADOXES. 


Mr.  Editor, — The  following 
Hydrostatical  fact,  though  deduced 
from  well  known  principles,  appears 
to  be  quite  paradoxical ;  and,  so 
far  as  I  know,  is  new,  and  may, 
perhaps,  like  sirailiar  facts,  be  capa- 
ble of  some  new  and  useful  applica- 
tion. 

A  and  B,  fig  1,*  are  two  bodies, 
each  of  the  bulk  of  1  lb.  of  water  ; 
the  weight  of  B  is  1^  lb.  and  that 
of  A  is  ;J  lb. ;  they  are  connected 


by  a  rod,  O  B,  of  the  same  specific 
gravity  as  water  which  is  move- 
able about  its  extremity,  O ;  the 
distance  of  B  from  O  is  double  that 
of  A.  Now,  suppose  the  whole  to 
be  placed  in  water,  then  the  weight 
of  B  in  water  is  -^  lb.  and  that  of 
A  is  —  ^  lb.  or  its  buoyancy  is  ^ 
lb.  ;  that  is,  B  will  press  downwards 
with  a  force  equal  to  ^  lb.  and  A 
will  press  upwards  with  a  force 
equal   to  |   lb.     But   B  being  at 
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double  the  distance  of  A  from  the 
centre  of  motion  O,  its  proportional 
effect  will  be  ^  X  2  =  1,  while 
that  of  A  is  only  J  X  1 ;  therefore 
the  pressure  of  B  will  preponderate, 
and  O  A  B  will  descend  to  the 
vertical  position  O  V.  Now,  the 
weight  of  a  quantity  of  water  equal 
in  bulk  to  A  and  B  is  2  lbs.  while 
that  of  A  and  B  is  only  1 J  lb.,  so 
that  the  whole  body  O  A  B  is 
lighter  than  its  bulk  of  water,  and 
yet  it  descends  in  water.  In  a 
similar  manner  it  might  be  shown 
that  the  bodies  C  and  D  may  be 
heavier  than  their  bulk  of  water, 
and  so  arranged  that  they  would 
ascend  to  the  vertical  position  O  L. 
In  fig.  6,  No.  XXXII.,  Vol.  II., 
the  water  pump  has  a  valve  at  F, 
as  in  the  common  pump. 


Explanation   of  the  paradoxy  Vol. 
11. f  page  42. 

The  pressure  of  the  water  in  every 
direction  at  any  point  B,  fig.  2,*  being 
equal,  if  E  B  and  F  B  be  the  direc- 
tions of  two  of  these  pressures 
equally  inclined  to  the  radius  pro- 
duced O  B  G,  then  their  resultant 
is  G  B  O,  in  the  direction  of  the 
centre ;  which  can,  therefore,  have 
no  tendency  to  put  the  wheel  in 
motion.  The  same  may  be  said  of 
every  two  similar  pressures,  hence, 
the  wheel  remains  in  equilibrium. 

A.  B. 

Dollar,  14th  August,  1824. 


•  These  figures  are  unavoidably  deferred 
till  next  Number. 


LUMINOUS  BOTTLE. 


It  is  easy  to  prepare  a  bottle  which 
shall  give  sufficient  light  during  the 
night  to  admit  of  the  hour  being 
easily  seen  on  the  dial  of  a  watch, 
as  well  as  other  objects,  by  the  fol- 
lowing means. 

A  phial  of  clear  white  glass,  of  a 
long  form,  should  be  chosen,  and 
some  fine  olive  oil  should  be  heated 
to  ebullition  in  another  vessel :  A 
bit  of  phosphorus,  of  the  size  of  a 
pea,  should  be  thrown  into  the 
phial,  and  the  boiling  oil  should 
then  be  poured  carefully  over  it, 
the  phial  is  one-third  filled :  The 
phial  should  then  be  carefully  cork- 
ed ;  and,  when  it  is  used,  it  should 
be  unstopped,  to  admit  the  external 


air,  and  closed  again  ;  The  empty 
space  of  the  phial  will  then  ap- 
pear luminous,  and  give  as  much 
light  as  a  dull  ordinary  lamp.  Each 
time  that  the  light  disappears,  on 
removing  the  stopper  it  will  in- 
stantly re-appear.  It  is  proper  to 
observe,  that  in  cold  weather  it 
will  be  necessary  to  warm  the  bottle 
for  a  little  while  in  the  hands  be- 
fore the  stopper  is  removed,  with- 
out which  precaution  it  would  not 
yeild  any  light. 

A  phial,  thus  prepared,  may  be 
used  every  night  for  six  months ; 
there  is  no  danger  of  fire  from  it, 
and  its  cost  is  very  small. 

P.L 


NUMBERING  OF  HOUSES. 


A  NEW  mode  of  numbering  houses 
has  long  been  adopted  at  Paris, 
which  is  attended  with  much  ad- 
vantage, and  deserves  to  be  follow- 
ed in  this  country.     Over  each  door 


the  numbers  are  painted  in  large 
distinct  characters,  and  in  conspicu- 
ous colours;  they  are  generally  either 
brown  or  red,  on  a  yellow  ground, 
surrounded  by  a  blue  square ;  but 
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the  principal  singularity,  which  is 
the  object  of  this  notice,  is,  that  all 
the  odd  numbers  are  placed  on  one 
side  of  the  street,  and  the  even 
numbers  on  the  other ;  by  which 
means,  may  be  seen  at  once,  on 
entering  the  street,  at  which  side 
of  the  way  the  house  is,  which  is 
sought  for  :  by  this  mode  much  time 
may  be  saved  in  two  ways ;  first,  it 
is  unnecessary  ever  to  cross  the 
street  more  than  once  ;  second,  the 
trouble  of  returning  back  again  on 
the  other  side  of  the  street  from 
that  already  passed,  to  find  a  par- 
ticular number  is  always  prevented  ; 


a  circumstance  which  often  happens, 
where  the  old  method  of  numbering 
is  used,  owing  to  the  order  of  the 
numbers  proceeding  regularly  down 
one  side  of  the  street,  and  back 
again  in  the  reversed  direction,  on 
the  other ;  this,  when  the  streets 
are  very  long,  as  is  generally  the 
case  in  large  towns,  is  often  attend- 
ed with  serious  inconvenience  ;  but, 
when  this  new  method  of  number- 
ing is  adopted,  this  can  never  oc- 
cur, as  the  numbers  proceed  in  the 
order  of  progression  in  the  same 
direction  at  both  sides  of  the  street. 

P.  1. 


ON  THE  POWER  PRODUCED  BY  ANIMAL  STRENGTH. 


The  effort  employed  to  produce 
action  on  machines  by  the  strength 
of  animals  in  general,  and  of  men 
in  particular,  is  the  result  either  of 
muscular  force,  the  weight  of  the 
body,  or  the  combination  of  both. 
In  whatever  manner  the  effort  is 
produced,  there  is  a  combination  of 
three  elements  in  the  result,  which 
it  is  of  importance  properly  to  dis- 
tinguish : — first,  the  mode  of  ac- 
tion, consisting  either  of  pressure 
or  traction ;  second,  the  speed  im- 
parted by  the  action  ;  and,  third, 
the  duration  of  the  action,  which 
depends  on  the  fatigue  experienced 
by  the  moving  agent. 

The  effort  is  either  momentary, 
or  continued.  If  it  is  momentary, 
the  short  duration  of  the  action  al- 
lows the  agent  to  give  to  the  other 
two  elements  all  the  intensity  of 
which  they  are  susceptible.  If  it  is 
continued,  that  is,  prolonged  dur- 
ing a  whole  day,  then  these  ele- 
ments are  necessarily  modified  by 
the  duration  of  tlie  action,  and  the 
continued  effort,  in  the  same  cir- 
cumstances, the  time  being  equal, 
is  always  less  than  the  momentary 
effort.  The  relation  between  the 
two  efforts  varies  in  different  cases  ; 


but  experience  seems  to  indicate 
that  the  continued  effort  is  com- 
monly about  a  third  part  of  the  mo- 
mentary. 

The  pressure  or  traction,  the 
speed,  and  the  duration  of  the  ac- 
tion, may  in  every  case  have  an  in- 
finity of  relative  and  different  values. 
But  all  the  combinations  of  these  va- 
lues are  not  equally  advantageous  ; 
there  must  exist  one  among  them 
which  gives  the  greatest  possible 
effect,  and  which  is  therefore  called 
a  maximum.  Theory,  without  ex- 
perience, is  insufficient  to  deter- 
mine this  maximum  ;  and  experi- 
ence, in  this  case,  and  in  all  those 
which  relate  to  a  continued  effort, 
can  only  be  of  real  utility,  and  can 
only  give  positive  results,  if  the  fol- 
lowing has  been  strictly  observed  : 
— 1st,  if  the  effort  is  directly  ap- 
plied to  the  machines  themselves, 
or  on  the  mechanical  organs  whose 
effect  we  wish  to  determine  i  2d, 
if  it  continued  regularly  during  se- 
veral complete  periods  of  daily  la- 
bour ;  3d,  if  several  individuals  of 
similar  strength  are  successively 
employed  ;  and,  4th,  if  the  labour 
has  been  conscientiously  inspected, 
with  all  possible  attention  and  assi- 
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iJuity.  To  these  may  be  added  a 
fifth,  of  equal  importance,  namely 
— that  several  machines  of  tlie  same 
kind  be  employed,  on  each  of  which 
these  experiments  may  be  renewed. 

This  experimental  method  is,  no 
doubt,  long  and  expensive :  it  re- 
quires uncommon  perseverance,  but 
■  it  is  this  alone  which  can  effectually 
contribute  to  the  perfection  of  this 
important  branch  of  mechanics, 
which,  though  deprived  of  positive 
data,  is  in  a  state  of  imperfection 
that  calls  strongly  for  the  attention 
of  those  philosophers  who  are  de- 
sirous of  rendering  their  labours 
useful  to  society. 

Man,  employed  as  a  mechanical 
agent,  produces  action  in  two  dif- 
ferent ways :  first,  by  remaining 
always  in  the  same  place  ;  and,  se- 
cond, by  locomotion.  He  operates, 
in  the  first  way,  when  he  draws  or 
pushes  vertically  either  upwards  or 
downwards,  and  when  being  seated, 
or  having  his  body  supported  a- 
gainst  a  fixture,  he  draws  or  pushes 
horizontally  and  obhquely,  by  the 
application  of  the  muscular  force  of 
his  arms  or  legs. 

There  are  two  kinds  of  pressures 
or  tractions,  absolute  and  relative. 
The  first  excludes  velocity,  and 
produces  only  a  sort  of  equilibrium  ; 
it  is  that,  which,  in  every  mode  of 
action,  is  the  greatest  that  an  indi- 
vidual can  exert ;  it  is  that  which  is 
indicated  by  the  dynamometer, 
when  the  person  who  makes  trial 
of  his  strength,  by  means  of  this 
instrument,     concentrates     all     his 


force  on  the  machine.  The  second, 
or  what  is  relative,  combines  with 
velocity,  and  is  modified  by  it ;  its 
amount,  being  always  less  than  that 
of  the  former,  or  what  is  absolute, 
is  in  the  inverse  proportion  of  the 
degrees  of  the  velocity  imparted  by 
the  agent. 

When  a  man,  without  changinor 
his  place,  draws  or  pushes,  either 
in  a  vertical  direction  upwards  or 
downwards,  or  in  a  horizontal  or 
oblique  direction  downwards,  he 
acts  by  the  muscular  force  of  his 
arms  ;  and,  as  in  these  four  kinds 
of  action,  the  operating  cause  is  the 
same,  we  conclude  that  the  result- 
ing effect  is  the  same  in  equal  cir- 
cumstances. The  weight  of  the 
body  co-operates  with  the  action 
in  tractions,  that  is,  in  pulling  verti- 
cally downwards,  horizontally,  or 
obliquely  ;  but  this  co-operation  nei- 
ther increases  nor  diminishes  the 
effect  produced  by  the  muscular 
force  alone  ;  for  it  is  evident  that 
the  weight  which  acts  must  be  sus- 
tained by  an  equivalent  portion  of 
the  muscular  force,  and  that  this 
portion-  then  ceases  to  contribute 
directly  to  the  traction.  Thus,  in 
the  four  cases  mentioned,  the  pres- 
sure or  traction  depends  entirelv  on 
the  muscular  force  ;  it  is  that  which 
produces  it,  and  it  is  that  which 
maintains  it ;  the  weight  of  the  body 
possesses  only  an  inert  force,  wliich 
owes  to  the  muscular  force  all  its 
moving  power. 

Philo-Mechanicus. 
(To  he  continued.) 


ON  ROTATIVE  MOTION  IN  STEAM  ENGINES. 

Mr.  Editor, — The  direct  appli-  object,  the  steam  engine  would  be 
cation  of  steam  power  to  raachin-  relieved  from  a  cumbersome  load 
ery,  for  the  purpose  of  effecting  a  of  matter  with  which  it  is  now  bur- 
rotative  motion,  is  a  desideratum  dened,  as  intermediates,  to  convert 
that  has  engaged  much  attention,  the  vertical  into  the  rotative  mo- 
and  many  attempts  have  been  made  tion. 
to  accomphsh  it.     By  attaining  this  It   has   been   estimated   that   aij 


86 


THE  GLASGOW 


engine  whose  cylinder  is  54  inches 
in  diameter,  requires  a  walking-beam 
of  three  tons  and  a  half,  moving 
with  a  velocity  of  three  feet  in  a 
second ;  and  this  weight  must  be 
twice  brought  from  rest  and  put 
into  motion  to  furnish  one  double 
stroke ;  this  reduces  the  power  of 
the  engine  considerably,  so  much 
so,  that  Mr.  Watt  could  not  load 
his  engines  when  the  walking-beam 
was  of  sufficient  strength,  with  more 
than  eleven  pounds  on  the  inch, 
and  retain  motion  to  make  fifteen 
six-feet  strokes  in  a  minute.  It  is 
evident,  then,  if  we  divest  the  en- 
gine of  the  intermediate  machinery, 
there  would  be  saving  of  power, 
room,  fuel,  walking-beam,  parallel 
motion,  fly-wheel,  crank,  &c. 

In  No.  X.  of  your  useful  and 
amusing  work,  the  Glasgow  Me- 
chanics' Magazine,  you  have  given 
a  description  and  engraving  of  a 
rotative  steam  engine,  manufactured 
by  Messrs.  Job  Rider  and  Co.  Bel- 
fast, for  which  a  patent  has  been 
obtained,  I  am  no  practical  me- 
chanic, nor  engaged  in  business  of 
the  kind,  yet  I  sometimes  amuse 
myself  with  matters  of  this  descrip- 
tion. My  attention  was,  conse- 
quently, directed  to  investigate 
the  design  and  mechanism  of  this 
engine,  and  although  I  am  much 
pleased  with  the  ingenuity  display- 
ed in  its  construction,  yet  I  am  in- 
clined to  think  that,  in  its  present 
state,  it  is  too  comphcated  and  li- 
able to  be  deranged  in  the  multipli- 
city of  its  moveable  parts,  ever  to 
come  into  general  use  or  competi- 
tion with  those  engines  constructed 
on  Mr.  Watt's  plan.  This  induced 
nie  to  attempt  the  simplification  of 
this  engine,  and  endeavour  to  cur- 
tail those  parts  which  I  consider 
redundancies. 

I  intended  to  have  corresponded 
with  you  on  this  subject  some  time 
ago,  but  delayed  in  consequence  of 
fieeing  in  your  notices  to  Corres- 


pondents that  yoii  would  soon  lay 
before  your  readers  an  improved 
plan  of  this  engine,  which  is 
now  given  in  Number  XXVII. 
This  scheme  of  improvement  I 
find  differs  essentially  from  mine ; 
for,  instead  of  reducing  the  move- 
able parts  of  the  engine,  J.  W.  has 
added  two  shding  wypers  or  valves, 
and  another  eduction  valve ;  and 
this,  we  are  told,  is  for  the  purpose 
of  taking  steam  from  the  cylinder 
to  heat  the  cabin  of  the  boat, 
wherever  the  engine  is  placed,  and 
to  augment  the  force  of  the  air- 
pump.  If  steam  is  used  for  this 
purpose,  I  should  prefer  taking  it 
from  the  eduction  pipe  by  connect- 
ing with  hollow  pillars  in  the  cabin 
through  which  the  steam  had  to 
pass  before  it  reached  the  conden- 
ser; this  would  save  all  the  steam 
that  J.  W.  proposes  to  take  from 
the  cylinder  to  heat  the  cabin ;  and, 
instead  of  expending  the  steam  on 
minor  objects,  I  would  shut  it  off 
when  the  piston  or  valve  had  per- 
formed one-fourth  of  its  rotation. 
Its  expansive  force  would  then  be 
exerted  on  the  work  that  the  en- 
gine had  to  perform,  the  cabin 
would  be  heated  without  waste  of 
steam  or  additional  machinery,  and 
the  force  of  the  air-pump  would  be 
no  more  diminished,  nor  more  wa- 
ter to  condense  the  steam  required, 
in  this  way  than  in  the  mode  that 
J.  W.  proposes.  He  also  states, 
that  he  would  have  the  piece  of  brass 
in  Messrs.  J.  Rider  &  Co.'s  engine 
taken  away.  If,  by  the  piece  of 
brass,  he  means  the  steam  obstructor 
betwixt  the  steam  and  eduction 
pipes,  I  cannot  understand  how  the 
engine  will  move  at  all.  If  he  would 
condescend  to  elucidate  these  mat- 
ters, his  plan  would  be  more  com- 
prehensible. The  simplification 
that  I  propose  is,  to  do  away  with 
the  six  sliding  wypers,  or  valves,  in 
Messrs.  Rider  &  Co.'s  engine,  and 
the  eight  in  J.  W.'s,  and  substitute 
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two  folding  valves,  which  would  re- 
ceive the  whole  impulse  of  the  steam 
alternately  during  the  time  of  their 
rotation.  If  the  sliding  wyper,  acted 
on  hy  a  spring,  is  preferred  to  the 
folding  valves,  two  of  them,  I  sub- 
mit, will  produce  a  rotative  motion 
with  better  eflPect  than  eight. 

Z. 


P.  S. — Since  writing  the  above, 
I  have  devised  another  plan  of  a 
rotative  steam  engine,  m  which 
there  is  neither  folding  valve,  spring 
wyper,  nor  eccentric  motion.  If  the 
plan  of  an  engine  of  this  description 
is  wanted,  I  will  either  commune 
or  correspond  with  any  of  your 
readers  on  the  subject. — Z. 


ON  PROGNOSTIC  SIGNS  OF  THE  WEATHER. 

(Continued  from  page  77,  Vol.  II.) 


There  is  a  phenomenon  which  has  not 
been  sufficiently  attended  to,  namely,  the 
undulating  motion  of  the  air,  which  if? 
kept  up  by  the  heat  of  the  sun.  What 
the  sun  rises  from  the  earth,  by  the 
heat  of  the  day,  is  sustained  in  the  at- 
mosphere by  its  heat,  and  the  agitation 
or  expansive  undulation  of  the  air.  This 
motion  is  quite  visible  to  the  naked  eye, 
but  in  the  field  of  a  powerful  telescope  it 
is  very  conspicuous,  all  objects  appear  in 
violent  agitation,  and  the  line  of  the  sen- 
sible horizon  which  ought  to  be  clear  and 
well  defined,  is  waved  like  a  field  of  corn 
in  the  wind,  or  the  surface  of  the  sea 
after  a  storm.  So  long  as  this  agitation 
continues,  the  vapours  stay  in  the  airj 
but  when  it  subsides,  and  the  sun  de- 
parts, they  are  condensed,  and  fall  down 
to  the  earth  in  the  night  as  a  dew. 

In  the  present  state  of  this  part  of 
science,  unacquainted  as  we  are  with  so 
many  phenomena,  and  still  more  igno- 
rant of  their  causes,  general  rules  will 
often  be  found  to  fail,  and  particular  ones 
will,  without  much  circumspection,  prove 
to  be  a  source  of  error.  Among  the  variety 
of  means  for  predicting  the  changes  of 
the  weather,  the  Barometer  is  undoubt- 
edly one  of  the  best,  and  is  in  this,  as 
well  as  many  other  respects,  one  of  the 
greatest  acquisitions  to  natural  philoso- 
phy. 

The  usual  ranges  of  the  mercurial  co- 
lumn in  this  latitude,  are  comprized  be- 
tween 28  and  31  inches,  of  which  the 
middle,  or  29^,  is  considered  as  the  va- 
riable. I  think  it  should  be  placed  some- 
what higher;  near  the  pole,  the  varia- 
tions of  the  Barometer  are  much  greater ; 
between  the  tropics  much  less. 

Prognostics  from  the  Barometer. 

In  general  when  the  Barometer  falls, 
the  air  being  lighter,  will  let  fall  its  va- 


pour and  give  us  rain.  But  when  the 
mercury  rises,  the  air  being  heavier,  will 
support  the  vapours  and  be  productive  of 
fine  weather.  If  the  mercury  falls  in  a 
frost,  we  may  expect  snow  or  a  thaw ; 
but  if  it  rises  in  winter  with  a  north  or 
east  wind,  it  generally  portends  a  frost. 

In  order,  however,  to  deduce  any  ob- 
servations with  certainty,  we  must  at- 
tend to  the  progress  of  the  rise  or  fall ; 
thus,  if  it  sinks  slowly  and  gradually, 
we  may  expect  that  the  rain  will  be  of 
some  continuance ;  but  if  the  rise  be 
gradual,  we  may  judge  that  the  fine 
weather  will  be  lasting. 

If  the  Barometer  fluctuates  much,  ris- 
ing and  falling  suddenly,  the  weather  is 
unsettled  and  changeable. 

If  it  falls  veri/  low,  there  will  be  much 
rain ;  but  if  its  fall  be  low  and  sudden, 
a  high  wind  generally  ensues. 

When  exceeding  low,  storms  and  tem- 
pestuous weather  may  be  expected ;  but 
if  an  extraordinary  fall  happens,  without 
any  remarkable  change  near  at  hand,  it 
is  probable  that  there  is  a  storm  at  no 
great  distance. 

The  descent  of  the  Barometer  is  not, 
however,  always  an  indication  of  rain, 
for  it  will  often  fall  for  wind ;  nor  is  its 
rise  a  certain  sign  of  fair  weather,  par- 
ticularly if  the  wind  be  northerly  or 
easterly. 

If  the  fine  weather  be  lasting,  with  a 
westerly  wind,  the  Barometer  generally 
rests  a  little  above  changeable,  but  some- 
what below  30  inches. 

In  the  summer  months,  the  Barometer 
does  not  vary  so  much  as  in  winter;  the 
greatest  variations  are  in  the  two  first, 
and  the  two  last  months  of  the  year,  viz. 
November,  December,  January,  and 
February,  but  particularly  in  December 
and  January.  A  north-east  wind  gen- 
nerally  makes   the    Barometer  in  this 
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country  rise,  and  it  is  generally  lowest 
with  a  south-westerly  wind. 

From  BeightorCs  Rules, 

If  the  mercury  continues  to  fall  while 
it  rains,  it  will  likely  rain  the  next  day. 

When  the  mercury  is  pretty  high, 
and  has  fallen  to  foretell  rain,  and  yet 
rises  before  the  rain  falls,  it  is  an  indica- 
tion that  there  will  be  but  little  of  it. 

In  serene  and  hot  weather,  when  the 
mercury  is  high  and  rising,  and  you 
have  all  possible  certainty  of  fair  wea- 
ther the  next  day,  and  yet  there  should 
happen  to  fall  very  heavy  showers,  it  is 
probable  they  have  been  driven  upon  you 
by  the  effect  of  distant  thunder. 

In  fair  weather,  when  the  mercury 
has  continued  high  and  rising,  if  it  falls 
about  noon,  and  rises  again  towards  the 
evening,  a  single  shower  may  be  expect- 
ed on  the  evening  or  noon  of  the  next 
day,  and  then  fair  weather. 

When  the  mercury  rises  gradually 
about  half-a -tenth,  and  continues  to  do 
so  for  many  days,  the  fair  weather  may 
be  expected  to  continue  for  some  time, 
unless  wind  intervenes,  particularly  from 
the  S.  W.  by  S. 

From  the  Barometer  and  Thermometer, 

If  the  air  in  foggy  weather,  becomes 
hotter  by  the  action  of  the  sun  alone, 
the  fog  generally  dissipates,  and  the  air 
remains  serene;  but  if  the  Barometer 
falls,  and  the  change  of  temperature 
be  from  a  south  or  south  west  wind,  the 
fog  rises  and  forms  itself  into  clouds, 
and  its  ascension  is  generally  a  sign  of 
rain. 

From  the  Barometer,  Hygrometer,  wind, 
and  state  of  the  sky. 

The  Barometer  being  high  and  sta- 
tionary, the  Hygrometer  indicating  dry 
air,  the  canopy  of  the  sky  lofty,  and  the 
wind  north  easterly,  are  the  surest  signs 
of  settled  fair ;  while  a  light  and  moist 
atmosphere,  the  canopy  of  the  sky  low, 
and  a  south  west  wind,  certainly  por- 
tend a  wet  season. 

From  the  Thermometer. 

In  winter,  if  the  cold  diminishes  sud- 
denly, it  in  general  portends  rain  ;  in 
summer,  a  sudden  augmentation  of  heat 
is  also  a  fore-runner  of  rain. 

From  the  Hygrometer  and  Thermometer. 

It  is,  in  most  cases,  a  certan  sign  of 
fair  weather  when  the  march  of  the 
Hygrometer,  from  its  greatest  extreme 


of  humidity  in  the  morning  to  the  great- 
est degree  of  dryness  in  the  afternoon,  is 
greater  than  it  generally  makes,  with 
the  same  temperature,  while  the  reverse 
is  one  of  the  most  certain  indications  of 
rain. 

Prognostics  from  the  clouds. 

There  are  so  many  ways  by  which  it 
is  supposed  we  may  foretell  the  approach- 
ing weather,  that  Virgil  was  bold  enough 
to  affirm,  that  no  shower  ever  did 
damage  to  any  man  without  giving  him 
proper  warning  ;  among  these,  the  signs 
from  the  clouds  are  many  and  import- 
ant, for  from  the  clouds  the  rain  pro- 
ceeds, and  it  is  the  state  of  the  air,  with 
respect  to  the  water  they  contain,  that 
either  prevents  or  hastens  its  fall  into 
rain. 

The  formation  and  solution  of  clouds 
in  the  sky  are  often  manifest  to  the 
sight,  if  they  are  watched  attentively 
for  some  time  together ;  particularly  in 
a  summer's  evening,  we  shall  see  them 
lessen  by  degrees,  and  be  at  last  so  to- 
tally dissolved  in  the  air,  as  to  be  no 
longer  visible.  This  re-solution  of  the 
clouds  in  the  air,  and  their  disappearance 
from  the  sight,  may  be  considered  as  a 
strong  symptom  of  fair  weather. 

But,  on  the  other  hand,  when  they 
tre  collected  out  of  it,  and  manifestly 
increase,  both  in  density  and  magnitude, 
it  is  a  strong  prognostic  of  rain.  Thus, 
when  the  sky  has  been  long  serene  and 
blue,  becomes  fretted  and  spotted  with 
innumerable  small  clouds,  bearing  some 
resemblance  to  the  waves  of  the  sea,  or 
the  party-coloured  back  of  a  mackerel  ; 
at  first  they  are  thin,  white,  and  fleecy  ; 
but  by  degrees  grow  dark  and  black,  and 
are  in  general  generated  at  about  the 
height  of  three  quarters  of  a  mile  from 
the  earth. 

Against  heavy  rain,  every  cloud  rises 
bigger  than  the  preceding,  and  all  are  in 
a  growing  state  ;  this  is  most  remarkable 
on  the  approach  of  a  thunder  storm, 
when  small  fragments  of  clouds  increase 
'  and  assemble  together  till  in  a  short 
space  of  time  they  cover  the  sky. 

When  the  clouds  areformed  like  fleeces, 
-deep  and  dense  toward  the  middle,  and 
very  white  at  the  edges,  with  a  bright 
blue  sky  about  them,  they  generally  soon 
fall  in  hail,  snow,  or  in  hasty  showers 
of  rain. 

If  clouds  are  seen  to  breed  high  in 
the  air,  in  thin  white  trains,  like  locks 
of  wool,  or  the  tails  of  horses,  they  show 
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that  the  vapour  is  spread  and  scattered 
by  contrary  winds  above,  while  it  is 
collecting ;  from  which,  wind  will  soon 
be  produced  below,  and  probably  rain 
■with  it. 

If  the  clouds,  as  they  came  forward, 
seem  to  diverge  from  a  point  in  the  hor- 
izon, a  wind  may  be  expected  from  that 
or  the  opposite  quarter. 

When  a  general  cloudiness  covers  thfe 


sky  above,  and  there  are  small  black 
fragments  of  clouds  like  smoke  flying 
underneath,  rain  is  seldom  far  off,  and  is 
generally  lasting. 

There  is  no  sign  of  rain  more  certain 
than  two  different  currents  of  clouds, 
especially  if  the  undermost  flies  fast  be- 
fore the  wind  ;  two  such  currents  in  hot 
weather  portend  a  thunder  storm. 
(To  be  concluded  in  our  next.) 


HOW  TO  CHOOSE  A  SCIENTIFIC  LECTURER. 

"  Give  me  a  pin  to  stick  in  my  thumb. 
To  carry  my  Lady  to  London  townj 
London  Town's  a  bonny  place. 
All  spread  o'er  with  gold  and  lace." 


We  have  always  scouted  an  opin- 
ion entertained  by  many,  that  at 
this  advanced  period  of  knowledge, 
there  is  any  subject  which  is  not 
reducible  to  first  principles.  But, 
as  it  has  been  universally  admitted 
by  rhetoricians,  that  the  considera- 
tion of  a  particular  instance  has 
more  effect  than  any  general  rea- 
soning, however  clear  and  however 
eloquent,  we  purpose,  on  the  pre- 
sent occasion,  to  show  the  truth  of 
our  general  maxim,  by  presenting 
our  readers  with  a  philosophical 
view  of  the  self-evident  principles 
on  which  men  proceed  in  choosing 
a  Scientific  Lecturer. 

/.  Of  the  Person, 

1.  He  must  be  old,  for  a  very 
evident  reason — he  will  be  fond  of 
good  old-fashioned  notions.  No 
doubt  it  may  be  said  that  additional 
investigations  can  only  render  old 
notions  more  stable.  But  this  is 
evidently  contrary  to  the  first  prin- 
ciple we  have  laid  down,  and  there- 
fore absurd.  Another  ground  upon 
which  we  think  the  lecturer  should 
be  old,  is,  that  in  this  case  he  will  not 
be  troubled  with  that  ardour  and 
enthusiasm  which  belong  to  youth, 
but  which  are  quite  unnecessary  in 
a  lecturer,  who,  by  these  qualities, 
is  prevented  from  occasionally  af- 
fording his  hearers  the   recreation 


of  a  gentle  nap  ;  an  enjoyment  ad- 
mitted, on  all  hands,  to  be  one  of 
the  most  refreshing  in  nature. 

2.  He  must  be  as  little  known 
as  possible.  This  principle  proceeds 
on  the  universally  admitted  truth, 
that  there  is  no  man  (that  any  body 
is  acquainted  with  who  has  not 
faults  and  imperfections.  Now, 
since  it  is  certainly  desirable  that 
we  should  get  a  lecturer  without 
faults  and  imperfections,  it  clearly 
follows,  that,  in  order  to  get  such  a 
person,  we  must  look  out  for  one 
we  know  nothing  about. 

3,  In  subservience  to  the  preced- 
ing principle,  is  the  following  es- 
sential one  ;  That  the  lecturer  should 
come  from  a  distance,  and  especi- 
ally from  London,  Paris,  Rome,  or 
Constantinople.  The  best  proof  of 
the  correctness  of  any  general  maxim 
is  the  extensive  footing  which  it  is 
found  to  maintain  among  men  of 
sense.  Now,  among  such  men,  what 
maxim  is,  or  can  be,  more  preva- 
lent than  the  one  we  have  just  laid 
down?  All  hats  made  in  Glasgow, 
(to  take  a  common  instance,)  are 
Marked  London,  which  every  body 
knows  produces  so  essential  an  im- 
provement on  their  quality,  that, 
without  it,  th'ey  would  not  be  sale- 
able. Who  has  not  heard  of  the 
eminent  titles — 
PERRUQUIER  from    LONDON, 
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TAILOR  FROM  LONDON, 
CHIMNEY-SWEEPER  fromLON- 

DON, 
MILLINER  AND  DRESS-MAKER 

FROM  LONDON? 

After  an  enumeration  so  splendid, 
what  head  of  correct  judgment,  or 
what  heart  of  genuine  feeling,  would 
accept  any  but  a  Lecturer  from 
London;  or  could,  without  disgust, 
think  of  a  Glasgow  Lecturer  for 
Glasgow  ?  Besides,  who  does  not 
know  that  Glasgow  enjoys  the  repu- 
tation of  being  quite  above  the  low 
pursuits  of  Science  and  Literature  ? 
It  is  manifestly,  therefore  impossi- 
ble to  choose  a  Glasgow  Lecturer, 
without   impeaching,    in    these  re- 


spects. 


the  character  of  our  sweet 


native — our  poor  dear — our  poor  un- 
informed— poor  innocent — Glas- 
gow— that  never  said  harm  to  no- 
body— no,  never — never  ! — 

Whose  tree  never  grew, 
Whose  bell  never  rang, 

Whose  bird  never  flew, 
Whose  fish  never  swam ! 

//.  Of  the  Persons  'who  recommend 
a  Lecturer^ 

1.  and  2.  The  two  last  principles 
respecting  a  lecturer  apply  equally  to 
those  by  whom  he  may  be  recom- 
mended. First,  it  is  quite  unne- 
cessary that  they  be  known,  except, 
of  course,  vaguely.  Secondly,  it  is 
desirable  that  they  should  live  at 
as  great  a  distance  as  possible.  In 
•addition  to  the  considerations  we 
have  already  stated  under  these 
heads,  there  is  the  following :  If 
the  persons  who  recommend  a  lec- 
turer were  on  the  spot,  it  is  clear 
that  they  would  implicate  their  own 
characters  in  giving  him  favourable 
testimonials.  Hence,  since  favour- 
able testimonials  must  be  had,  we 
justly  prefer  those  from  a  distance. 


3.  It  is  quite  unnecessary  that 
those  who  give  testimonials  should, 
by  profession,  or  otherwise,  be  ac- 
quainted with  those  sciences  to 
which  they  recommend  others  as 
fit  for  lecturers.  It  is  on  this 
ground,  that  His  Royal  Highness 
the  Commander-in-Chief,  His  grace 
the  Archbishop  of  Canterbury,  the 
Risht  Honourable  the  Lord  Chan- 
cellor,  not  forgetting  the  Reverend 
the  Moderator  of  the  General  As- 
sembly of  the  Church  of  Scotland, 
are  universally  admitted  to  be  the 
best  possible  sources  from  which  a 
lecturer  can  obtain  sestimonials  of 
his  abilities  in  the  departments  of 
Anatomy  and  Surgery  ! 

III.  Of  Titles, 

Finally,  We  proceed  to  make 
one  or  two  observations  on  the  sub- 
ject of  Titles,  so  indispensible 
both  to  the  lecturer  and  to  those  by 
whom  he  is  recommended.  We 
need  not  say  how  entirely  out  of 
the  question  it  is  for  any  lecturer, 
who  is  not  amply  titled,  to  expect 
success  in  any  application  he  makes. 
There,  now,  were  our  eminent 
friend,  Mr.  A.  Brainless,  to  apply 
for  a  lectureship  on  Craniology, 
either  to  our  old  friends  of  the  An- 
dersonian  Institution,  or  to  our  nu- 
merous friends  of  the  Glasgow  Me- 
chanics' Institution,  but,  by  mis- 
chance, omit  giving  his  title,  would 
his  application  be  entertained  ? 
No !  not  for  a  moment.  But  let 
him  only  add  his  title  : 

TESTIMONIALS 

IN    FAVOUR  OF 

A  BRAINLESS  ASS, 

and,  after  this,  could  any  sensible 
man  doubt  his  capacity  for  lectur- 
ing on  Craniology  ? 


^tt  1  fa  !  (urn  ! 
^meXX  i\jt  filootf  of  an  en(jXi;S|jman ; 
33e  j^e  Xibhtg,  qx  6e  "bt  tftatr, 
Wit'li  %xiviis  \ji^  Xiowe^  to  tnafee  ouv  iireatf !! 
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ILLUMINATING  POWERS  and 
COMPARITIVE  DENSITIES 
or  GAS  FROM  COAL  and  OIL. 

[The  following  copy  of  a  letter  from 
Professor  Leslie,  to  the  Directors  of 
the  Edinburgh  Gas  Light  Company, 
will  be  interesting  to  our  friends  occu- 
pied in  such  researches  as  relate  to  the 
comparitive  merits  of  these  two  Gases.] 
Edinburgh,  19th  July,  1824. 

Gentlemen, — The  various  discrepant 
accounts,  and  the  confident  assertions 
repeated,  I  suspect,  without  due  exami- 
nation, concerning  the  relative  advan- 
tages of  the  Coal  and  the  Oil  Gas,  made 
me  desirous  of  instituting  an  inquiry 
into  the  subject,  with  more  precise  and 
accurate  means  of  investigations  than 
had  been  generally  employed.  Your 
invitation  last  winter  to  make  experi- 
ments on  this  important  subject,  promp- 
ted me  to  defer  this  research  no  longer ; 
but  as  I  projected  several  changes  and 
modifications  in  the  instruments  to  be 
used,  I  could  not  conveniently  com- 
mence the  operations  till  within  these 
few  weeks.  I  am  now  engaged  in  the 
prosecution  of  an  extensive  series  of 
such  experiments,  which  promise  all  the 
information  that  could  be  desired. 

Though  I  have  had  time  to  explore  a 
part  only  of  the  subject,  yet  the  results, 
however  different  from  the  common 
averments,  are  consistent  and  satisfac- 
tory, and  may  be  deemed  important. 
I  therefore  think  it  right  to  make  a  re- 
port at  this  stage  of  the  inquiry,  but  shall 
confine  my  remarks  to  two  points  :  1st, 
The  comparative  Density  of  the  Gases  ; 
and  2d,  Their  relative  Powers  of  Illu- 
mination. 

Firsty — The  Density  of  your  Coal 
Gas  commonly  does  not  much  exceed 
six-tenths  of  that  of  atmospheric  air. 
"When  I  began  the  operations  its  den- 
sity was  only  .593;  but  it  was  after- 
wards .618,  and  is  now  .623.  In  win- 
ter I  once  found  it  to  be  .680,  and  at 
another  time  as  high  as  .700,  though  it 
was  oftener  at  .600.  The  variation  sel- 
dom, I  presume,  exceeds  the  eight  part, 

A  small  quantity  of  Oil  Gas,  procured 
for  the  Experiments,  I  found  to  have 
the  specific  gravity  of  only  674,  not 
greater  indeed  than  that  of  your  Coal- 
Gas,  when  made  from  the  best  Coal. 
The  Oil  Gas,  however,  furnished  by 
Mr.  Milne,  manufactured  on  a  small 
scale,  and  apparently  with  great  care, 


at  his  Works,  was  materially  denser, 
being  as  high  as  .943,  though  on  a  for- 
med occasion  I  found  it  only  to  be  .810, 
If  we  assume  in  round  numbers  the 
density  of  Coal  and  Oil  Gas  to  be  six 
and  nine  tenths  of  that  of  atmospheric 
air,  it  is  easy  to  compute,  that,  under 
the  pressure  of  half  an  inch  of  water  the 
quantities  discharged  from  the  burner 
No.   I.  of  the  Oil- Gas,  which  contains 

ten  holes,  each  having  tlie  4  ^  of  an  inch 

in  diameter,  would  be  respectively  4|  • 
and  34  cubic  feet.  The  quantities  ac- 
tually consumed,  however,  are  only  about 
the  halves  of  those  measures,  because  the 
aperture  is  always  contracted  by  partly 
shutting  the  cock  to  liring  the  flame  to 
the  same  standard  height.  When  the 
flame  is  thus  regulated,  I  find  the  con- 
sumption of  the  same  Gas,  and  with  the 
same  burner,  always  the  same,  what- 
ever may  be  the  load  placed  on  the  Gaso- 
meter. For  instance,  after  increasing 
the  load  four  times,  and  consequently 
doubling  the  velocity  of  discharge,  yet 
on  adjusting  the  cock  so  as  to  reduce  the 
flame  to  its  former  height,  the  expendi- 
ture of  the  Gas  was  not  altered. 

Second, — The  illuminatirg  Powers  of 
the  two  Gases  were  measured  with  great 
accuracy,  by  the  application  of  my  Pho- 
tometer, which  I  had  somewhat  modi- 
fied to  exclude  every  irregu-ar  influence 
of  heat.  The  indications  were  steady 
and  easily  noted,  nor  could  the  judgment 
of  the  observer  be  liable,  as  in  other 
cases,  to  any  sort  of  bias  or  indecision. 
It  hence  appears  to  be  ascertained,  that 
with  the  same  burner  the  powers  of  il- 
lumination of  different  Gases,  and  of  the 
same  Gas,  in  different  states,  are  very 
nearly  proportioned  to  their  densities. 
The  same  weight  of  Gas  of  auy  kind  gives 
out  the  same  quantity  of  light ;  but  if 
equal  bulks  be  taken,  the  illuminating 
powers  follow  the  rasio  of  ti«ir  densities. 
But  the  quantity  of  light  emitted  is  not 
uniformly  proportional  to  the  measure  to 
the  Gas  expanded.  A  certain  burner, 
for  instance,  was  observed  to  produce 
double  the  illuminating  effect,  though  it 
consumed  only  one-half  more  of  either 
species  of  Gas.  With  No.  1.  of  the  Oil 
Gas  burner,  the  relative  illumination  of 
Mr.  Milne's  Oil  Gas  to  that  of  your 
Coal  Gas,  was  found  to  be  as  six  to  five. 
But  a  cubic  foot  of  the  former  lasted 
thirty-eight  minutes,  while  a  cubic  foot 
of  the   Coal   Gas  was  spent  in  thirty 
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minutes  and  a  half.  The  relative  vo- 
lumes consumed  were  hence  in  the  space 
of  an  hour  1.58  and  1.97,  or  in  the  ra- 
tio of  four  to  five.  Wherefore,  while 
five  cubic  feet  of  Coal  Gas  give  five  de- 
grees of  light,  four  cubic  feet  of  the  best 
Oil  Gas  give  six  degrees ;  that  is,  for 
equal  volumes  the  illuminating  power  of 
the  Oil  to  the  Coal  Gas  is  as  three  to 
two.  The  same  conclusion  was  obtained 
on  passing  those  several  Gases  succes- 
sively through  the  argand  Coal  Gas 
burner,  No.  2. 

Thus  the  illumination  of  Oil  Gas  is 
actually  less  than  the  half  of  what  has 
been  currently  asserted. 

I  have  the  honour  to  be. 
Gentlemen, 
Your  most  obedt.  Servant, 
John  I^eslie. 

From  the  ratio  of  illuminating  power, 
which  Professor  Leslie  has  thus  found 
to  subsist  between  Oil  and  Coal  Gas,  it 
follows  that  ICOO  cubic  feet  of  the  former 
are  equal  to  1500  cubic  feet  of  the  latter, 
giving  out  tlie  same  quantity  of  light, 
and  being  in  every  respect  equal  in  value. 

The  Lowest  Price  at  which   Oil  Gas 
has  yet  been  sold  is  40s.  per  1000  cubic 
feet,  and  that  of  Coal  Gas  in  Edinburgh 
is  12s.  per  lOOO  cubic  feet. 
Thus  the  price  of  1000  cubic 

feet  of  Oil  Gas  is 2     0     0 

And  the  price  of  1500  cubic 

feet  of  Coal  Gas  (affording 

the  same  degree  of  light)  is    0  18     0 


Hence,  there  is  a  saving,  by 

the  use  of  Coal  Gas,  of. 12     0 


Or,  in  other  words,  the  same  quantity 
of  light  which,  when  produced  from  Oil 
Gas,  will  cost  20,  will  only  cost  9 
when  produced  from  Coal  Gas. 


THE  SCRAP  GATHERER. 

No.  41 .—  To  make  Salt  Water  Fresh 

The  distillation  of  palatable  and  fresh 
water  at  sea  has  been  effected  by  P. 
Nicole  of  Dieppe,  by  simply  causing  the 
steam  arising'  from  boiling  sea-waters  in 
a  still,  to  pass  through  a  stratum  of 
coarsely-powdered  charcoal,  in  its  way 
to  the  condeiser,  or  worm-tube. 

42.  Chines?  method  of  mending  China. — 
Take  a  piece  of  flint-glass,  beat  it  to  a 
fine  powder,  and  grind  it  well  with  the 
white  of  an  egg,  when  it  will  join  china 
in  such  a  way  that  no  art  can  break  it 
in  the  same  place,  and  without  having 


recourse  to  the  dangerous  method  of  ri- 
vetting.  It  is  to  be  observed,  that  the 
composition  must  be  ground  extremely 
fine  on  a  painter's  stone. 

HIGHEST  MOUNTAIN  IN 
EUROPE. 

Two  very  recent  travellers,  Zurastein 
and  Vincent,  who  appear  to  have  been 
the  first  individuals  that  ever  ascended 
Monte  Rosa,  ascertained  that  its  high- 
est summit  is  15,600  Paris  feet  (16,629 
English  feet)  above  the  level  of  the  sea. 
Hence  it  cannot  be  doubted,  that  the 
highest  j7Qint  of  Monte  Rosa  exceeds  con- 
siderably that  of  Mo?it  Blanc  ;  and  that 
we  cannot  dispute  the  claim  of  the  for- 
mer to  be  the  highest  mountain  in  Eu- 
rope, since  the  latter,  according  to  Pro- 
fessor Tralles,  is  only  14,793  Paris  feet 
(15,768  English  feet)  above  the  level  of 
the  sea. 


Electricity  produced  by  Congelation  of 
Water. — When  water  is  frozen  rapidly 
in  a  Leyden  jar,  the  outside  coating  not 
being  insulated,  the  jar  receives  a  feeble 
electrical  charge,  the  inside  being  posi- 
tive, the  outside  negative.  If  this  ice  be 
rapidly  thawed,  an  inverse  result  is  ob- 
tained, the  interior  becomes  negative,  and 
the  outside  positive. — Grothus. 


JExperiments  and  Observations  on  the 
Developement  of  Magnetical  Propejties  in 
Steel  and  Iron,  by  Percussion. — By  W. 
SCORESBY,  Jun.  F.  R.  S.  E. — After  ad- 
verting to  the  general  results  of  his  for- 
mer inquiries,  (see  page  1 1 1,  Vol.  I.) 
the  author  observes,  that  his  principal 
objects  on  the  present  occasion  were  to 
endeavour,  by  auxiliary  rods  of  iron,  to 
increase  the  degree  of  magnetism,  and  to 
ascertain  on  what  circumstances  as  to 
the  magnitude  of  the  iron  rods,  and  the 
quality,  size,  and  temper  of  the  steel 
wires,  the  utmost  success  of  the  method 
depends.  He  formerly  used  a  single 
iron  rod,  upon  which  the  steel  bars  were 
hammered,  both  being  in  a  vertical  posi- 
tion. He  now  places  the  steel  wire  be- 
tween two  rods  of  iron,  and  subjecting 
it  through  the  medium  of  the  upper  rod 
to  percussion,  derives  the  advantage  of 
the  magnetism  of  both  rods  of  iron  act- 
ing at  the  same  time  upon  both  its  poles. 
The  rods  he  used  were  of  the  respective 
lengths  of  three  feet  and  one  foot  and  an 
inch  diameter;  and  the  upper  end  of 
the  larger  rod  and  the  lower  end  of  the 
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•mallef  rod  were  made  conical,  there 
being  an  indentation  in  each  to  receive 
the  ends  of  the  steel  wire.  Some  mag- 
netism was  then  elicited  by  percussion 
in  the  larger  rod,  and  the  steel  wire 
being  properly  placed  between  its  upper 
extremity  and  the  lower  one  of  the  small 
rod,  the  upper  end  of  the  latter  was 
hammered,  and  magnetism  thus  com- 
municated to  the  wire  ;  whilst  the  lower 
rod  receiving  some  influence  from  the 
percussion,  performed  a  similar  office. 
The  author  calls  this  mode  of  proceed- 
ing the  compound  process,  to  distinguish 
it  from  the  mere  hammering  of  the  wire 
upon  the  rod,  as  practised  by  him  for- 
merly, and  which  he  terms  the  simjile 
process.  He  then  enters  into  extended 
details  of  his  several  experiments,  of 
which  the  following  are  the  principal  re- 
sults. 1.  That  the  compound  process  is 
more  effectual  in  the  production  of  mag- 
netism than  the  simple  one,  though  the 
ratio  of  augmentation  does  not  appear 
determinate.  In  one  experiment,  the 
maximum  effect  of  the  simple  process 
was  an  attractive  force  capable  of  lifting 
between  186  and  246  grains,  while  the 
compound  process  augmented  the  lifting 
power  to  326  grains.  In  another,  the 
simple  process  gave  a  lifting  power  of 
246,  the  compound,  of  345  grains.  More- 
over, the  efficacy  of  the  compound  pro- 
cess is  much  less  manifest  upon  long  than 
short  wires;  and  the  softer  the  wire,  the 
more  susceptible  it  becomes  of  this  mag- 
netic condition.  The  author  concludes 
this  paper  with  some  theoretical  remarks 
respecting  the  influence  of  percussion  in 
disposing  the  particles  of  iron  to  receive 
and  retain  magnetism,  which  he  thinks 
may  tend  to  explain  some  otherwise  ob- 
scure phenomena,  and  which  seem  to 
render  it  probable  that  the  process  of 
percussion  may  be  applied,  in  connexion 
with  other  modes  of  magnetising,  for 
giving  increased  power  to  magnets. — 
Quarterly  Journal  of  Science. 


Combustion  of  Iron  by  Sulphur. — Dr. 
Hare  makes  this  experiment  in  the  fol- 
lowing manner  : — A  gun-barrel  is  heated 
red  at  the  butt  end,  and  a  piece  of  sul- 
phur thrown  into ;  then  either  blow- 
ing through  the  barrel,  or  closing  the 
mouth  with  a  cork,  will  produce  a  jet  of 
sulphurous  vapour  at  the  touch-hole,  to 
which  if  iron  wire  be  exposed,  it  will 
burn  as  if  ignited  in  oxygen  gas,  and  fall 
in  fused  globules  of  proto-sulphuret  of 


Test  of  the  Alteration  of  Solutions  hy 
contact  with  Air. —  M.  Becquerel  remarks 
that  if  iron  be  dissolved  in  nitric  acid, 
and  the  solution  filtered,  and  two  plates 
of  platina,  conected  with  the  two  ex- 
tremities of  the  wire  of  a  galvanoscope, 
be  immersed  into  the  solution,  and  if  one 
plate  be  withdrawn,  and  then  re-intro- 
duced into  the  solution,  it  will  produce 
an  electric  current  passing  from  this 
plate  to  the  other  ;  and  generally  the 
plate  withdrawn  from  the  solution  and 
re-introduced  become  positively  electri- 
cal. The  nitrates  of  copper  and  lead  give 
similar  results,  but  they  do  not  retain 
this  power,  and  in  the  course  of  a  few 
hours  no  effects  of  this  kind  are  observa- 
ble. Nitrate  of  zinc  does  not  operate  in 
this  manner.  Suspecting  that  the  effect 
was  due  to  the  action  of  air  on  the  film 
of  solution  which  adheres  to  the  with- 
drawn plate,  the  experiment  was  made 
in  an  atmosphere  of  hydrogen,  and  then 
no  such  results  were  obtained.  M.  Bec- 
querel, therefore,  attributes  the  effect  to 
the  alteration  induced  by  the  air  on  the 
portion  of  solution  withdrawn  with  the 
plate,  and  which,  when  the  plate  is  re- 
immersed,  being  dissimilar  to  the  fluid 
that  has  not  been  exposed,  determines 
the  current  of  electricity.  The  effect  of 
the  air,  he  considers,  is  probably  to  con- 
vert such  portion  of  deutoxide  of  azote 
and  proto-nitrate,  as  may  have  been 
formed  by  the  action  of  nitric  acid  on  the 
metal,  into  nitrous  acid  and  deuto-nitrate; 
and  that  when  this  has  taken  place  with 
all  the  portions  of  the  solution,  the  power 
of  producing  electrical  currents  ceases.— 
An7i,  de  Chim.  xxv.  413. 


Action  of  Meconic  Acid  on  the  Animal 
Economy. — Doubts  having  arisen  with 
regard  to  the  effects  produced  by  pure 
meconic  acid  and  the  meconiates  on  the 
animal  system,  i  Signori  Fenoglio,  Ce- 
sare,  and  Blengini,  of  Turin,  prepared 
some  of  these  substances  very  carefully, 
and  administered  them  in  cases  where 
the  results  could  be  accurately  observed. 
It  was  found  that  eight  grains  of  any  of 
these  substances  produced  no  deleterious 
effects  on  dogs,  crows,  or  frogs  ;  nor  on 
a  horse  even  when  the  dose  was  repeated. 
The  meconiates  were  also  administered 
to  two  persons  in  cases  of  tajuia,  in  doses 
of  four  grains,  but  without  producing  any 
effect  either  on  the  persons  or  the  worms. 
These  results  agree  with  those  obtained 
by  MM.  Suertuerner  and  Soemmering; 
and  iu  those  cases  where  death  was  pro- 
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duced  by  doses  of  a  grain  of  meconic  acid, 
Dr.  Fenoglio  attributes  the  results  to  the 
defective  preparation  of  the  substance, 
and  the  presence  of  morphia  in  it ;  and 
the  symptoms  observed  seem  to  accord 
with  this  opinion. 

Natural  Histonj.—M.  Cuvier  lately- 
presented  a  Report  to  the  Academy  of 
Sciences  on  the  state  of  Natural  Histo- 
ry, and  the  increase  of  our  knowledge  in 
that  department  since  the  return  of  ma- 
ritime peace,  the  details  of  which  are 
peculiarly  interesting.  Linnasus,  in 
1778,  indicated  about  8000  species  of 
plants.  M.  Decandolle  now  describes 
40,000,  and  within  a  few  years  they 
will  doubtless  exceed  50,000.  Buffon 
estimated  the  number  of  quadrupeds  at 
about  300.  M.  Desraarets  has  just  enu- 
merated above  700,  and  he  is  far  from 
considering  this  list  complete.  M.  de 
Lacepede  wrote  twenty  years  ago  the 
history  of  all  the  known  species  of  fish  j 
the  whole  did  not  amount  to  1500,  The 
cabinet  of  the  King  alone  has  now  2500, 
which,  says  M.  Cuvier,  are  but  a  small 
proportion  of  those  which  the  seas  and 
rivers  would  furnish.  We  no  longer 
venture  to  fix  numbers  for  the  birds  and 
reptiles  ;  the  cabinets  are  crowded  with 
new  species,  which  require  to  be  classed. 
Above  all,  vi'e  are  confounded  at  the 
continually  increasing  number  of  insects ; 
it  is  by  thousands  that  travellers  bring 
them  from  the  hot  climates ;  the  cabinet 
of  the  King  contains  above  25,000  spe- 
cies ;  and  there  are  at  least  as  many 
more  in  the  various  cabinets  of  Europe, 
The  work  of  M.  Strauss,  on  the  May- 
bug,  has  just  shown  that  this  little  body, 
of  an  inch  in  length,  has  306  hard  pieces 
serving  as  envelopes,  494-  muscles,  24 
pair  of  nerves,  48  pair  of  tracheaj. 


Spots  on  the  sun. — An  amateur  of  as- 
tronomy at  Prague,  M.  de  Biela,  an 
officer  of  grenadiers,  remarked  two  facts 
highly  important  to  that  science  in  the 
last  comet,  which  was  discovered  by  him 
on  the  30th  December,  last  year.  The 
first  of  these  facts  confirms  an  opinion 
which  he  had  previously  advanced,  that 
the  proximity  of  comets  has  an  influence 
on  the  luminous  state  of  the  sun.  In 
fact,  from  the  23d  and  24th  of  October 
1822,  the  period  at  which  a  comet  was 
in  his  perihelion,  until  the  5th  of  De- 
cember 1823,  he  did  not  observe  any 
spot  in  the  sun.  On  the  5th  of  De- 
cember he  saw  a  large  spot,  which  regu- 


larly increased  on  the  surface  of  the  sun 
till  the  13th  of  December.  On  the  21st 
of  the  same  month  a  second  large  spot 
was  observed  about  to  quit  the  surface 
of  the  sun,  and  which  had  no  doubt  been 
produced  some  short  time  before.  On 
the  30th  of  December  the  first  spot  again 
became  visible  on  that  half  of  the  sun 
which  was  turned  toward  us,  and  con- 
tinued regularly  to  enlarge  until  the  6th 
of  January  1824,  when  gloomy  weather 
prevented  it  from  being  longer  observed. 
It  is  calculated  that  the  comet  passed  in- 
to its  perihelion  in  the  night  between  the 
9th  and  the  10th  of  December,  at  a  dis- 
tance from  the  sun  of  about  half  that  of 
Mercury.  On  the  7th  of  January,  the 
time  at  which  the  first  spot  ought  to 
have  shown  itself  for  the  third  time  on 
the  sun,  it  did  not  appear ;  and  the  sun 
remained  without  spots  until  the  16th  of 
January.  If  this  discovery  of  a  relation 
between  comets  and  the  spots  in  the  sun 
should  be  confirmed,  it  w^l  be  very  im- 
portant ;  for,  several  astronomers,  be- 
sides Herschell,  have  remarked  that  the 
spots  in  the  sun  have  a  sensible  influence 
on  our  temperature.— The  second  phe- 
nomenon observed  by  M.  de  Biela  was 
that  in  the  night  between  the  22d  and 
23d  of  January,  the  comet,  besides  the 
tail  on  the  side  opposite  the  sun,  had 
another  turned  towards  the  sun.  These 
two  tails  were  not  exactly  opposite  to 
one  another,  but  formed  a  very  obtuse' 
angle.  M.  de  Biela,  who  is  certain  that 
there  was  no  optical  illusion,  either  in 
the  instrument  or  in  the  eye  of  the  ob- 
server, thinks  that  the  most  probable  ex- 
planation of  this  second  tail  is,  that  the 
comet,  like  many  other  meteors,  had  left 
behind  it  a  luminous  track  in  its  passage  ; 
and  that  this  second  tail  indicated  the 
path  v/hich  the  comet  had  just  travelled. 
It  was  neither  so  brilliant  nor  so  long  as 
the  tail,  properly  so  called,  opposite  to 
the  sun ;  and  was  observed  only  on  the 
22d,  the  25th,  and  the  27th  of  January  j 
neither  before  nor  after. 


Preservation  of  Plants. — Plants  may 
be  completely  protected  from  the  depre- 
dations of  insects,  by  washing  them  with 
a  solution  of  bitter  aloes  ;  and  the  use  of 
this  wash  does  not  injure  the  health  of 
these  plants  in  the  slightest  degree ;  and, 
wherever  the  solution  has  been  used, 
insects  have  not  been  observed  to  attack 
tlie  plants  again. 

Machine  to  prevent  Drowning.— 'A  new 
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machine  has  been  invented  as  a  substi- 
tute for  the  Scaphander,  and  to  preserve 
from  drowning.  It  is  made  of  tin,  in 
the  form  of  two  cones  lengthened  as  a 
distaff,  and  strongly  joined  together.  It 
is  so  contrived  as  to  come  under  the  arm- 
pits. A  river  may  be  safely  crossed  with 
it  by  any  individual,  though  loaded.  It 
has  been  successfully  tried  for  half  an 
hour  together,  before  numerous  specta- 
tors, and  bears  the  name  of  Ronanette 
from  its  inventor  M.  Rouan,  of  Paris. 


Sheathing  Ships  with  Leather. — It  has 
been  found,  from  actual  experiments, 
that  leather  immersed  in  water  is  not 
subject  to  decay  or  to  be  eaten  by  worms, 
nor  does  it  waste  by  the  wash  of  the  wa- 
ter. Hence  it  is  supposed  that  there 
would  be  great  economy  in  substituting 
it  for  copper,  zine,  or  even  for  wood,  for 
the  sheathing  of  ships'  bottoms ;  also, 
for  covering  the  logs  and  fenders  of  our 
wharfs,  they  being  liable  to  be  eaten 
by  the  worms.  A  ship  lately  returned 
from  the  South  Seas,  after  an  absence  of 
thirty-seven  months,  which  had  a  side 
of  soal  leather  put  on  her  bottom  before 
she  sailed,  and  when  she  returned  it  ap- 
peared more  firm  and  better  than  when 
first  put  on — the  worms  had  not  bored 
it,  nor  did  it  foul  much,  if  any  more 
than  copper. 


Interesting  Discovery.— Vrofes^t  Olm- 
sted, of  the  University  of  North  Caroli- 
na, has  ascertained  that  a  fine  illumina- 
ting gas  may  be  obtained  from  cotton 
seed.  The  product  of  gas  from  a  bushel 
of  seed  is  more  than  double  the  average 
product  of  the  same  quantity  of  New- 
castle coal,  and  greatly  exceeds  that  in 
illuminating  power.  It  partakes  of  the 
purity  and  splendour  of  gas  from  oil, 
with  which  substance,  indeed,  this  seed 
is  known  to  abound. 

The  experiments  already  made  induce 
the  belief,  that  among  all  substances  hi- 
therto tried  for  gas  illumination,  this  ar- 
ticle will  be  found  the  most  eligible,  es- 
pecially for  our  southern  cities,  where 
cotton  seed  can  be  obtained  at  a  very 
trifling  expense  ;  and  the  idea  is  sug- 
gested that  this  article  may  possibly  be- 
come of  considerable  value  for  expor- 
tation. The  vast  quantity  of  seed, 
amounting  to  many  millions  of  pounds, 
that  annually  accumulate  in  our  cotton 
districts,  forming  a  pile  almost  useless 
and  sometimes  noxious,  would,  it  is 
thought,  afford  materials  for  illuminat- 
ing almost  every  city  in  the  United 
States. 

It  is  expected  that  Mr.  Olmsted  will 
shortly  make  public  his  experiments  and 
scientific  results  on  this  subject. 


VARIOUS   COMMUNICATIONS. 


ON  LAMP-GLASSES. 

Sir, — In  No.  33,  a  Correspondent 
complains  of  "  the  chrystal  chimneys 
pertaining  to  gas  chandehers,  oil-lamps, 
&c.  rending  asunder,'"  and  that  too  "at 
times  when  neither  heat  nor  external 
force  is  applied  to  them." 

"With  this  *'  Sufferer,"  not  a  few,  we 
are  persuaded,  will  sympathize ;  for,  in 
his  feelings — to  his  comfort  be  it  told— i 
multitudes  participate.  Of  the  cylin- 
drical glasses,  to  which  your  Corres- 
pondent alludes,  we,  for  our  own  part,  at 
one  time,  saw  so  many  break,  that  we 
(forgive  us)  could  scarce  help  suspecting 
that  the  honest  manufacturer  intention- 
ally contrived  to  make  them  fragile. 
Time,  however,  discovered  that  we  our- 
selves rather  contributed  towards  this 
purpose,  being  wont,  in  order  to  clean- 
ing, to  immerse  them  in  cold  water,  and 
the  glass,  of  itself  sufficiently  brittle,  be- 
ing thus,  by  opposite  extremes,  rendered 
more  so,  perhaps,  necessarily  yields  to  the 


pressures  of  the  circumambient  air.  This 
unphilosophical  custom  we  have,  how- 
ever, relinquished  j  and  now,  if  we  want 
to  clean  our  glasses,  we  breathe  into  and 
upon  them,  and  then  rub  them  well  with 
a  linen  towel.  By  this  mode,  one,  and 
the  same  set  of  glasses,  has  served  us  for 
this  twelve  months  past ;  how  long  they 
may  yet  hold  out  i/  uncertain.  This 
recipe,  Mr.  Editor,  please  make  public, 
and  the  public  will  perhaps  have  good 
cause  to  thank  you. 

L.  M'L. 

ASTRONOMICAL  QUERY. 

Sib, — I,  do  not  know  that  the  stars 
can  be  "  better  seen,"  or  "  even  best 
seen,"  from  the  bottom  of  a  well,  though 
I  have  heard  that  truth  lay  there.  I 
have  tried  and  no  doubt  many  others 
have,  the  view  from  the  mountain  tops. 
Did  ever  a  '*  Sceptic"  try  a  chimney 
above  ground  ?  it  is  far  from  being  a 
wieldy  instrument  for  astronomical  ob- 


96 


THE  GLASGOW  MECHANICS'  MAGAZINE. 


servations  ;  but  it  is  nearly  as  much  so 
as  a  coal-pit,  which  may  be  considered 
as  a  deep  pit.  Let  him  try  the  chimney 
of  a  steam-engine,  (before  the  fire  is  put 
on,)  and  then  tell  us. 

Will  any  of  your  optical  friends  tell 
us,  if  there  be  any  other  thing  that  can 
mend  the  sight,  except  the  sides  of  the 
pit,  or  funnel,  guiding  it  ? 

I  will  now  tell  you  what  happened 
about  a  dozen  of  years  before  the  last 
century  closed  its  existence.  The  planet 
Venus,  was  seen  at  her  farthest  distance 
from  the  sun,  in  broad  day;  and  where 
do  you  think  she  was  first  discovered— 
in  a  pit  or  on  a  mountain  top  ?  Both. 
It  was,  Sir,  on  the  top  of  a  high  moun- 
tain, where  was  a  slate  quarry,  and  in 
one  of  the  pits  the  planet  was  seen.  The 
country  folks  stared — the  philosophers 
might  have  done  otherwise — but  the 
people  tried  whether  she  could  or  could 
not  be  seen  on  the  plain  ;  and  true  it  was 
and  of  verity,  that  she  was  seen  in  the 
level  country  on  the  plain  surface.  But 
it  required  a  little  management,  and  I 
will  tell  you  the  simple  mode  that  I  was 
recommended  to  use,  by  a  certain  self- 
taught  philosopher,  yet  in  existence.  I 
got  into  the  shade  of  a  building — kept 
my  eye  along  the  wall,  near  the  place 
where  Madam  was  to  be  expected — and 
shifted  my  posture  till  I  found  her.  Was 
there  any  thing  else  in  the  side  of  the 
wall  than  its  keeping  off  the  rays  of  the 
summer  sun,  and  guiding  the  vison  di- 
rect to  the  object  ?  A. 


ON  BLASTING  TREES. 

Sir, — Any  device  that  has  a  tendency 
to  diminish  human  labour  to  a  certain 
extent,  ought  to  be  submitted  to  strict 
investigation,  and  if  found  adequate  to 
the  purpose,  ought  to  be  uniformly 
adopted. 

When  on  a  wooding  party,  for  ship- 
firing,  on  one  occasion,  I  thought,  that 
instead  of  using  the  axe  and  the  saw,  the 
whole  might  be  blasted.  The  experiment 
was  made,  and  succeeded  beyond  expecta- 
tion. From  this,  it  may  be  seen,  all  the 
heavy  timber,  either  for  fire-wood,  or  for 
making  potashes,  should  be  blasted,  as 
by  far  the  readiest  mode  of  obtaining  a 
speedy  supply.  In  Canada  and  Africa, 
this  plan  would  be  of  infinite  importance 
to  settlers,  and  indeed  in  all  countries, 
where  the  wood  is  abundant  and  pre- 
vents the  cultivation  of  the  land.  All 
that  is  necessary  to  produce  the  desired 
effect,  viz.,  the  destruction  of  the  tree, 
is  to  bore  a  hole  with  an  augre,  inclining 
towards  the  root  of  the  tree,  to  fill  it  up 
with  gunpowder,  aud  to  cause  it  to  ex- 
plode in  the  usual  way.  Any  settler  in 
a  wild  country,  that  needs  clearing  of 
large  timber,  will  clear  more  in  one  day, 
by  this  means,  than  by  the  axe,  or  saw, 
in  a  week  ;  and  the  ground  has  this  ad- 
ditional advantage,  that  it  is  all  loosened 
a  great  way  round,  and  of  course  much 
more  easily  cultivated, 

I  am,  Sir,  your's, 

C.  D. 


NOTICES  TO  CORRESPONDENTS. 

"An  account  of  THREE  LARGE  LOADSTONES,  one  of  which  presented  an  usual  line  of 
attraction,"  by  John  Deuchar,  M.  \V.  S.  and  Lecturer  on  Chemistry  in  Edinburgh,  will  appear  in 
our  next. — Communications  from  M.,  F.  T.,  J.  D.  C.,and  others,  have  been  received,  and  are  under 
consideration.— James  Jones's  idea  of  an  nflammable  gas  engine  seems  ingenious,  but  it  requires  to  be 
a  litile  more  matured;  we  wish  he  would  explain  more  distinctly  his  mode  of  connecting  the  motion 
of  the  piston  with  the  explosion  of  the  gas.  When  he  has  completed  his  plan,  we  shall  beglad  to  hear 
from  him  again. — As  the  Gallowgate  Grocer,  and  his  friends,  don't  seem  satisfied  with  what  they 
have  got,  we  shall  be  at  them  again  next  week. — Niger  only  wants  Custos  to  complete  his  title. — We 
shall  be  much  obliged  to  R.  D.  if  he  will  transmit  the  work  be  mentions. 

ERRATA. 

In  fig.  2,  iuhere  the  circle  cuts  the  line  D  "  a,"  insert  B'.— Vol.  II,  p,  42,  Paradox,  line  7,for  AT> 
C,  read  ABC. 


GLASGOW:     W.  R.  M'PHUN,  PUBLISHER,  155,  TRONGATE. 

PURVIS  AND  AITKEN,  PRINTERS. 


THE  GIiASGOW 

MECHANICS'    MAGAZINE. 


'  The  human  genius,  like  revolving  suns. 
An  equal  circuit  in  the  bosom  runs ; 
And  through  the  various  climates  where  'tis  plac'd. 
Must  strike  out  new  diversities  of  taste." 


No.  XXXVI.  Saturday,  Uh  September,  1824.  Price  M, 

MAGNETIC  AND  HYDROSTATIC  EXPERIMENTS. 


Mff.l. 


M^.5. 


■ /^^ 

-A           /              B 

\  ; 

o         ^.f 

■'■         B 

B 

c 

» 

E 

r 

G 

H 

I 

K 

L 

Ttf 

-    ^ 

"       S 

Fiff.5. 

a 


Sv-an  Scxilp- 


Vol.  II. 


98 


THE  GLASGOW 


AN  ACCOUNT  OF  THREE  LARGE  LOADSTONES, 

One  of  which  presented  an  unusual  Line  of  Attraction. 
By  John  Deuchab,  M.  W.  S.  and  Lecturer  on  Chemistry  in  Edinburgh. 

(Read  before  the  Wernerian  Natural  History  Society,  10th  March,  1821.) 


When  we  come  to  try  the  mag- 
netic energy  of  large  loadstones,  or 
natural  magnets,  we  seldom  find 
them  to  display  thai  force,  in  pro- 
portion to  their  size,  wjiich  we 
should  expect.  This  circumstance 
seems  to  have  drawn  to  it  the  at- 
tention of  philosophers  at  a  very 
early  period  of  the  history  of  mag- 
netism ;  and  hence  from  the  various 
facts  they  had  noticed,  was  formed 
the  conclusion,  that  a  small  frag- 
ment broken  from  a  loadstone, 
might  possess  as  great  power  as  the 
whole  mass ;  and  that,  in  some 
cases,  the  power  of  the  fragment 
was  actually  greater  than  the  mass 
from  which  it  was  taken.  With 
regard  to  the  truth  or  falsehood  of 
this  hypothesis,  or  to  the  existence 
of  the  specimens  upon  the  powers 
of  which  it  is  built,  I  do  not  at  pre- 
sent mean  to  offer  any  remark. 

It  is  a  fact  well  known,  that  large 
masses   of  this  mineral  often  have 
a  weak  power,  and  that  small  speci- 
mens generally  have  a  stronger  pro- 
portional energy.     We  have  an  ex- 
ample of  this  in  the  account  given 
of  the  large  specimen  in  the  Leve- 
rean    Museum,    which  is  stated  to 
have  a  very  weak  power ;  and  the 
three  small   specimens  noticed   by 
Mr.    Martin,    which    presented    a 
very   great   power.     One   of  these 
belonged  to  Mr.  Haac ;  it  weighed 
14i  ounces  when  armed,  and  car- 
ried 16  times  its  own  weight.    Ano- 
ther  belonged   to  the    Honourable 
Mr.  Berkeley,  then  at  Bruton ;   it 
weighed   43    grains    when   armed, 
and  carried  1032  grains,  being  24 
times   its   own  weight.      And  the 
third,  which   Mr.  Newton  wore  in 
a  ring,  weighed  scarce  three  grains, 
it  took  up  746  grains,  being  250 
times  its  own  weight,  see  fig.  3.     In 


these  three  small  specimens  we  find 
the  power  of  attraction  to  be  com- 
paratively greatest  the  smaller  their 
size  18.  Mr.  Newton's  carried  no 
less  than  230  times  its  weight, 
whereas  Mr,  Berkeley's  only  car- 
ried 24  times,  and,  Mr.  Haac's  only 
16  times,  their  respective  weights. 

Such  being  the  general  character 
of  natural  magnets,  with  regard  to 
the  comparative  attractive  power  of 
small  and  large  ones,  it  is  of  some 
importance  to  notice  three  large 
loadstones,  which  arrived  here  a 
few  years  ago,  and  were  purchased 
by  Mr.  Sanderson,  lapidary  in  Edin- 
burgh. These  form  an  exception 
so  far  to  the  above  conclusions.  No 
public  notice  has  yet  been  taken  of 
these  natural  productions ;  and  as 
two  of  them  remained  for  ten  months 
in  my  possession,  and  presented 
several  peculiarities,  I  now  take 
the  liberty  to  notice  them  to  the 
Society. 

They  are  said  to  have  been  re- 
moved from  Moscow,  when  the 
French  were  advancing  towards 
that  city,  previous  to  its  being  burnt; 
they  were  then  conveyed  to  Peters- 
burgh,  and  from  thence  shipped  to 
this  country.  They  were  cased  ^with 
an  iron  armature;  and,  when  they 
came  into  Mr.  Sanderson's  posses- 
sion, were  supposed  to  have  but  a 
very  trifling  magnetic  power.  A 
report  of  the  great  size  of  these 
loadstones  was  very  rapidly  circu- 
lated, and  many  gentlemen  called 
to  examine  them,  who  generally 
evinced  their  surprize  that  so  little 
attractive  power  was  displayed ; 
but  it  is  rather  extraordinary  that 
none  of  them  traced  out  the  cause, 
which  we  can  only  attribute  to  the 
rusty  state  in  which  the  magnets 
were  at  the  time  :  be  this,  however,, 
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^Tib  ease  or  not,  there  can  be  little 
•doubt  that  the  full  energy  of  these 
valuable  minerals  might  still  have 
remained  latent,  as  they  were  for 
some  time  laid  by  as  nearly  useless, 
had  not  Mr.  Sanderson  thought  of 
cleaning  them,  to  see  what  effect 
that  might  have.  For  which  pur- 
pose, the  iron  armature  was  re- 
moved ;  and  this  was  scarcely  done, 
when  the  cause  of  the  inactivity 
was  found  to  have  rested  in  the  ar- 
mature, for  the  unarmed  loadstone 
now  lifted  pieces  of  iron.  They 
were  thereafter  armed  with  copper 
and  brass,  and  began  to  exhibit  an 
increasing  power,  as  additional 
weights  were  added  to  them. 

It  may  appear,  at  first  view  of  the 
circumstance,  that  the  person  who 
armed  th^se  magnets  with  iron  dis- 
played little  knowledge  of  magnet- 
ism ;  but,  upon  considering  it  more 
maturely,  we  will  form  an  opposite 
opinion.  Let  us  for  a  moment 
trace  the  effect  of  such  an  armature. 
The  two  surfaces,  upon  which  the 
artificial  poles  are  placed,  present 
innumerable  magnetic  points,  or  so 
far  comhined  poles — and  soft  iron 
has  the  power  of  receiving  and  con- 
veying these  to  a  focus,  as  it  were. 
Now,  suppose  N  (see  fig.  4,)  to  be 
a  magnet,  and  the  lines  O  P  and 
R  S  its  two  polar  surfaces!  if  we  put 
a  slip  of  soft  iron  round  the  portion 
marked  A  B,  then  that  soft  iron 
receives  the  magnetism  of  all  the 
polar  surface  which  it  covers,  and 
conveys  it  round  in  a  circle,  and 
will  thus  take  away  so  much  of  the 
full  energy  of  N  :  if  we  now  put 
aTiother  «trip  of  soft  iron  round  C  D 
df  the  magnet,  we  in  the  same  way 
cut  off  from  action  another  portion 
of  the  magnetic  surface  of  N  :  and, 
if  we  proceed  to  add  more  strips  of 
iron,  as  E  F,  G  H,  I  K,  and  L  M, 
we  gradually  weaken  the  effective, 
power  of  N,  till  we  nearly  prevent 
it  altogether.  This  might  be' illus- ] 
Irated    by  numerous    experiments. 


Let  us  select  one.  Let  us  apply> 
to  the  poles  of  a  horse-shoe  magnet 
(as  shown  in  fig.  5.)  two  such  pieces 
of  soft  iron  as  are  usually  employed 
to  connect  the  two  kinds  of  mag- 
netism, (Tand  U,)and  leaving  them 
in  contact  with  iron-filings,  and  they 
will  be  attracted  to  T  and  U  in  great 
abundance ;  now  place  a  similar 
piece  of  soft  iron  (see  fig.  6,)  on 
both  poles,  and  V  will  not  attract 
iron-filings,  for  the  magnetic  circle 
is  complete.  If,  again,  we  place 
the  pieces  of  soft  iron,  Tand  U^  (as 
shown  in  fig.  7,)  then  T  will  show 
scarcely  any  power  of  attraction  ; 
but,  if  w«  draw  away  U,  the  attrac- 
tion of  T  becomes  powerful,  and  is 
again  lost  when  we  return  U  to  its 
situation.  From  all  these  facts,  then, 
it  would  appear,  that,  when  we  com- 
plete the  magnetic  circle,  we  pre- 
vent considerably  the  escape  of  the 
attracting  power,  or  rather,  I  should 
say,  we  retain  the  required  activity 
of  the  magnet.  And  it  was  most 
likely  for  this  purpose  that  these 
magnets  were  covered  with  an  iron 
armature. 

The  largest  of  the  loadstones,  in- 
dependent of  its  armature  and  con* 
necting  iron,  weighs  125 J  pounds; 
and  it  measures, 

In  length,..,. 10|  inches. 

.,.  breadth............    6^ 

...height,... 9}       ,. 

When  I  received  it,  it  could  carry  163 
pounds  ;  but,  by  gradually  increas- 
ing the  weight,  I  afterwards  brought 
it  to  support  165  pounds,  exclusive 
of  a  connecting  iron  of  about  28 
pounds,  and  the  ropes  and  puUies, 
which  might  be  12  pounds  more, 
making  in  all  205  pounds;  thus 
giving  an  improved  power  equal  to 
4>2  pounds.  This  loadstone  is  now 
in  the  possession  of  Dr.  Hope,  Pro- 
fessor of  Chemistry  in  Edinburgh, 
and  is  the  most  powerful  one  of 
its  size  of-  which  we  have  any  re- 
coi'ded  account.     And  it   must  be 
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gratifying  to  know,  that  this  vaki-  force    of  the   south   attraction**  ran 

able  specimen  is  not  to  be  lost  to  along  the  line  C    D.     The   north 

science,  as  it  might  have  been,  had  pole,  however,    was    quite    correct, 

it    fallen  into   the   possession    of  a  being    most   powerful   at    H,    and 

private  collector;  but  that  Dr.  Hope,  along  the  line    H  G.     It  may  be 

with  his  usual  liberality,   means   it  proper   here    to    notice,  that   these 

to  form  an  addition  to  the  invalu-  lines  of  attraction  were  ascertained 

able  collection    of  minerals   in    the  by  means  of  a  small  pocket-compass, 

Museum  of  the  Edinburgh  Univer-  about  one  inch  in  length,  which  was 

§ity.  very  delicate,  and  most  sensibly  af- 

The  weight  of  the  second  load-  fected  by  the  slightest  changes  from 

Stone,  independent   of  its  armature  the  lines  of  attraction  just  mention- 

and  connecting  iron,  is  28:^  pounds ;  ed.     In  case  the  peculiar  situation 

it  measures,  ^^f  t^6  loadstone  might  have  any  ef- 
fect, the   position    was  changed  in 

^"brefdJh ^^^"^^^^-  various  trials,  and  the  same  results 

[[  height  .'.'.*.!*.*.*.*.!!  8      V.*.  always  accompanied  the  application 

of  the  small  compass.  The  experi- 
On  the  28th  November,  1818,  I  ment  was  again  repeated  to  disco- 
Lad  suspended  from  it  a  mass  of  ver  what  effect  an  attached  weight 
calcedony,  weighing  80  pounds,  to  might  have  on  the  result,  when  it 
which  is  to  be  added  the  weight  of  was  invariably  found,  that  weights 
the  connecting  iron  and  ropes,  which  of  different  sizes,  such  as  20,  40, 
is  51  pounds.  This  loadstone  is  60,  80,  100,  150,  and  even  205 
still  in  the  possession  of  Mr.  San-  pounds,  had  no  influence  in  altering 
derson.  the    line    of  south    attraction  along 

The   third   of  these  minerals   I  CD.     Such,  then,  is  the  fact  with 

have  never  seen,  but  I  understand  regard    to    the    south    pole    of  this 

its  size  and  power  are  intermediate  loadstone,  and  we  are  naturally  led 

between  the    two  first.     It  is  now  to  trace  some  cause  for  so  unusual 

1^^  property  of  Gilbert  Innes,  Esq.  an  appearance.     It  may  arise  from 

■^orStowe.  one  of  three  circumstances  : 

These  natural   magnets  came  to  1st,   The  part  A,  cut  off  by  the 

this  country  in  the  same  vessel ;  and,  line  of  south  attraction  C  D,  may 

during  their  passage,  the  two  first  be  a  mass  of  ironstone  unmagnetic, 

mentioned  had  been   placed  beside  which,  of  course,  by  its  presence, 

each  other  with  their  improper  poles  n^aynot  much  affect  the  full  force 

in    contact,    by    means    of    which,  of  attraction  at   the  artificial  south 

the  weaker  one  had  its  poles  chang-  pole. 

ed,  the  north  being  converted  into  2dly,  The    part   A,    may  be  an 

a  south,  and  the  south  into  a  north  ironstone-paste,  added   by    art,   for 

pole.                         i  .  the  purpose  of  completing  the  shape 

A  curious  circumstance,  which  I  of  the  loadstone, — as  is  generally 
found  to  be  exhibited  by  the  largest  done,  in  smaller  quantities,  when 
of  these  three  loadstones,  deserves  slight  irre'^ularities  occur  in  shaping 
particular  notice.  The  full  energy  the  natural  stone.  The  presence, 
of  the  south  pole  was  not  displayed  of  this  paste  may  not  weaken  the 
at  E  (fig.  8),  nor  did  it  run  along  magnetic  force  of  B  obtained  at  the 
the  line  E  F,  as  is  usual ;  but  it  connecting  poles.  Or, 
w^as  strongest  at  C,  more  than  an  3dly,  A,  may  be  a  distinct  load- 
inch  from  the  proper  situation  of  stone,  of  a  smaller  size,  and  proba- 
the  south  pole  of  the  mass,  and  the  bly  a  very  weak  one,  in  comparison 
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with  B,  but  still  possessing  the  full 
characters  of  a  complete  magnet ; 
in  which  case,  it  must  have  a  ten- 
dency so  far  to  weaken  the  power 
of  B.  From  its  magnetic  energy 
being  less,  A  cannot  change  the 
poles  of  B,  nor  alter  the  line  of  its 
attraction,  but  it  may  probably 
weaken  them  : — on  the  other  hand, 
B,  possessing  the  strong  power,  will 
alter  the  poles  of  A,  so  as  to  cor- 
respond with  its  own;  that  is  to  say, 
the  part  of  A  immediately  in  con- 
tact with  C,  will  be  converted  into 
a  north  pole,  and  the  part  at  E  will 
be  converted  into  a  south  pole. 
From  this,  it  follows,  that  when  the 
different  weights  noticed  are  at- 
tracted by  the  artificial  poles  I  K, 
they  are  not  sustained  there  solely 
by  the  energy  of  B ;  but  by  the 
strong  north  pole  of  B,  and  the 
weak  south  pole  of  A,  to  which  last 
may  very  likely  be  added  a  minute 
portion  of  south  attraction  conveyed 
through  A  from  C  to  E ;  but  this 
quantity  must  be  very  small,  from 
the  combined  effects  of  the  attrac- 
tion at  C,  and  the  repulsion  at  E, 
for  south  magnetism.  Thus,  the 
artificial  pole  1,  will  not  keep  up  a 
corresponding  strength  with  K  :  and 
this  appears  verified  by  experiment, 
for  the  small  compass  was  found  not 
to  be  attracted  so  powerfully  by  one- 
half  at  E  as  at  H,  or  at  I  as  at  K, 
nor  at  C  as  at  H,  for  the  whole 
south  situations  seemed  to  be  weak- 
ened in  their  power.  From  the  eXf 
ternal  appearance  also  of  the  load- 
stone, on  both  sides  of  the  line  of 
extreme  south  attraction  C  D,  this 
third  seems  the  more  probable  na« 
tureof  A.  If  we  allow  this  to  be 
the  case,  then,  by  removing  A,  we 
must  greatly  add  to  the  quantity  of 
magnetic  effect  displayed  at  the  two 
poles  ;  but  as  a  loadstone  is -very  apt 
to  be  injured  by  being  struck  forci- 
bly, it  might  be  hazardous  to  make 
the  trial. 

Before   concluding  this  paper  I 


may  take  notice  of  an  imposition 
which  was  about  three  years  ago, 
attempted  to  be  kept  up  upon  the 
prosecutors  of  science  in  different 
parts  of  the  united  kingdoms  by  a 
needy  shoemaker,  of  the  name  of 
Spence,  as  this  disgraceful  fraud  was 
first  exposed  by  means  of  the  largest 
of  the  magnets  just  explained.  This 
individual  pretended  he  had  discov- 
ered a  black  substance  which  did 
not  conduct  magnetic  energy  through 
it,  and  he  wished  it  to  appear,  that 
when  this  substance  was  made  to 
come  between  a  steel  beam  and  a 
magnet,  the  power  of  attraction  was 
at  least  lessened, 'if  not  altogether 
stopped.  He  placed  machinery  in 
such  a  situation  as  not  to  be  ob- 
served, and  with  the  assistance  of 
a  few  falsehoods,  which  he  found 
very  useful  in  raising  the  curiosity 
and  extorting  the  charity  of  credu-| 
lous  visitors,  he  tried  to  induce  a 
belief  that  a  pendulum  was  then 
moving  a  clock,  and  had  continued 
to  do  so  for  six  months,  without  any 
other  exciting  power  than  two  small 
magnets.  This  is  shown  in  fig  9 
A  B  are  the  two  supposed  non-co] 
ductors  of  magnetism,  afiixed  to  t 
opposite  ends  of  a  beam  moving 
its  centre  ;  C  D  are  the  two  mag- 
nets, which  were  said  to  attract  al- 
ternately the  end  E  of  the  pendulum 
E  F.  At  the  commencement  of  the 
motion  of  the  pendulum,  it  was  said 
that  one  of  the  pieces  of  the  black 
substance,  say  A,  was  moved  from 
between  the  magnet  C  and  the  pen- 
dulum :  this  enabled  the  attraction 
between  C  E  to  take  place,  and  cut 
off  the  attraction  between  D  E  ;  and 
this  is  the  state  in  which  the  figure 
on  the  plate  is  drawn.  But  as  E 
approaches  nearer  to  C,  so  as  to 
present  the  actual  contact  of  C  E, 
then  A  moves  up,  and  entirely  cuts 
off  the  effect,  and  at  the  same  time 
B  leaves  the  power  of  D  in  full  ac- 
tion ;  therefore  E  moves  from  C  to- 
wards D>  and,   when  it  has  nearly 
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arrived  there,  B  again  moves  up, 
and  A  descends  :  and  thus,  it  was 
maintained,  the  continued  motion 
of  the  pendulum  was  kept  up. 

Another  way  of  exhibiting  this 
deception  is  shown  in  fig  10.  Here, 
by  the  false  account  given,  we  are 
told,  that  a  very  fine  steel  beam, 
about  an  inch  in  length,  has  been 
made  to  revolve  with  great  rapidity 
for  many  months,  and  that  two  mag- 
rets,  partially  coated  with  the  ex- 
traordinary black  substance  already 
noticed,  and  placed  at  opposite  sides, 
are  the  sole  cause  of  the  motion, 
This  motion,  it  is  almost  unneces- 
sary to  add,  was  also  induced  by 
secreted  machinery  in  the  box  on. 
which  it  rested.  On  one  of  the 
nights  of  lecture,  when  I  was  upon 
the  subject  of  magnetism,  this  scien- 
tific juggler  brought  his  perpetual 
motion,  as  he  called  it,  to  the  class- 
room. As  at  this  time  I  had  the 
largest  of  the  three  magnets  (fig. 
11)  suspended  there,  for  the  pur- 
pose of  explaining  its  peculiarities  and 
powers,  I  thought  it  would  be  a  good 
opportunity  to  try  the  truth  of  hi& 
sertion  with  regard  to  the  cause 
the  motion.  I  therefore  placed 
revolving  needle  (fig.  10)  on  a 
iable  under  the  large  magnet,  while 
the  usual  weight  which  it  carried 
was  removed,  but  the  needle  moved 
as  rapidly  as  before.  Here,  then, 
a  loadstone,  capable  of  lifting  205 
pounds,  did  not  effect  a  needle,  said 
to  be  moved  by  two  very  small  ar- 
tificial  horse-shoe   magnets.        On 


another  occassion,  I  placed  a  piece 
of  the  black  substance,  which  was 
called  a  non-conductor,  between  a 
magnet  and  a  magnetised  sewing- 
needle,  which  I  balanced  on  the 
point  of  my  finger,  and  I  found  it 
to  be  attracted  and  repelled,  as  the 
different  poles  were  presented,  in 
the  same  way  as  if  no  such  black 
substance  had  intervened. 

John  Deuchar. 

Explanation  of  the  Plate. 

[Figs.  1  and  2  refer  to  the  Hy- 
drostatic Paradoxes,  pp.  82,  83, 
Vol.  II.] 

Fig.  3.  Represents  the  original 
size  of  Mr.  Newton's  magnetic  ring, 
and  the  weight  attached  to  it. 

4.  A  magnet,  surrounded  by  slips 
of  iron  A  B,  C  D,  E  F,  G  H,  I  K, 
and  L  M. 

5,  6,  and  7.  Horse-shoe  magnets, 
with  flat  bars  of  soft  iron,  T,  U,  and 
V,  attached  to  them,  to  show  the 
effect  of  completing  and  breaking 
off  the  magnetic  circle. 

8.  Dr.  Hope's  large  magnet, 
showing  its  unusual  line  of  attrac- 
tion C  D. 

9.  The  pretended  pendulum-mo- 
tion by  magnetism. 

10.  The  pretended  perpetual  mag- 
netic motion. 

11.  Represents  Dr  Hope's  large 
magnet,  as  it  was  suspended  in  Mr. 
Deuchar's  class-room,  for  the  pur- 
pose of  allowing  the  pupils  attend-* 
ing  to  try  its  great  power 


SOLUTION  OF  THE  CHANE  QUERY. 


Sir, — The  following  is  a  solution 
to  the  query  of  A.  W.  at  page  360, 
Vol.  I. 

Let  A  B  C  D  E,  fig.  3,  p.  353, 
represent  the  crane,  and  W,  a  weight 
suspended  from  the  point  E  of  the 
arm  C  E. 

It  is  evident;  from  the  well  known 


property  of  the  lever,  that  C  D  is  to 
C  E,  as  the  weight  W  to  the  pres- 
sure or  force,  at  the  point  D,  in  a 
direction  downward,  and  perpen- 
dicular to  the  horizon.  Hence,  the 
pressure,  or  force,  in  that  direction, 

C  E  X  W, 

at  the  point  D  is  equal  to  — ^^^ — ' 
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The  pressure,  or  force,  at  the  end 
D  of  the  spur,  or,  at  the  point  D, 
in  the  direction  D  B,  is  the  result- 
ant of  two  forces  acting  at  the  point 
D.  One  in  the  direction  D  C,  the 
arm  of  tl>e  crane,  and  the  other  in 
a  direction  downward,  and  perpen- 
dicular to  the  horizon,  or  parallel  to 
the  upright  post  ABC.  Let  D  C 
represent  th  e  former  of  these  forces, 
and  C  B  th  e  latter,  that  is,  the  force 

C  E  X  W 

— ^^yr —  ;then  will  DB  represent 

the  force  or  pressure,  at  the  end  D 
of  the  spur,  or  the  force  in  the  di- 
rection D  B.    Now,  C  B  is  to  D  B, 

CE  X  W      ^ 

as p-fv —  to  the  pressure  at  the 

end  D  of  the  spur.  Hence,  the 
pressure  at  the  end  D  of  the  spur, 

,,   DB  X  CE  X  W 
^^^^"^^^^      CBxCD      ' 

Through  D,  draw  D  F  parallel  to 
C  B,  and  through  B,  draw  B  F  per- 
pendicular to  C  B,  and  cutting  D  F 
perpendicularly  in  F.  Let  the  force 
D  B  be  ressolved  into  the  two  forces 
D  F  and  F  B,  of  which  G  B  presses 
perpendicularly  against  ABC.  Now, 
DFistoFB,as°«xCExW 


(that  is  the  force  D  B)  to  the  pres- 
sure, perpendicularly,  against  A  B  C. 
Hence,  the  pressure,  perpendicu- 
larly? against  the uprightpost  ABC. 

,,   FBxDBxCE  X  W 

IS  equal  to — —-Q -Q- ^-^— - 

^  DB  X  CB  X  CD 

_FBxCE4-W_CExW 

CB  +  CD      '""      CB 

because  F  B=CD. 

I  am,  Sir,  your's,  &c. 

J.  D.  C. 

Glasgow,  24th  August,  1824. 

The  above  may  be  illustrated  nu- 
merically, thus  :  Let  C  E  r=  20 
feet,  B  C  =  12  feet,  C  D  =  5  feet, 
and  W  =.  3  tons.  Then  B  D  = 
V'  C  D  2  4-  B  C  2  =  >v/25  X  144. 
=  13ft.  Hence,  DB  x  C  E  x  W 


13.20.3 


BC.CD 
=  13  tons  for  the  pres« 


CE  X  W 


12.5 

sure    on   the    spur   D  B.      Also, 

=  5  tons,  the. 

the    post 
X  W 


20.3 
CB       ""12" 

force   tending    to   break 

A  C   at   B*     And 


CE 


CD       - 

- — "p—  =12  tons,  the  force,  or 


C  B  X  CD  pressure  at  the  point  D. 


ON  THE  EIDO GRAPH* 


Mr.  Editor, — I  think  Profes- 
sor Wallace's  Eldbgraph  is  not  exr 
actly  complete  ;  the  string  is  rather 
an  inconvenient  mode  of  lifting  the 
point,  instead  of  which  I  would  re- 
commend the  adoption  of  four 
levers ;  two  to  be  placed  on  the  beam 
A  B,  (see  the  figure  in  No.  XVI. 
page  241,  Vol.  I.)  so  that  when 
your  finger  pressed  down  the  end 
of  the  one,  the  opposite  end  of  the 
other  would  go  down.  The  other 
two  must  be  placed  on  the  two 
arms  at  F,  and  the  tracing  point 
fastened  to  the  end  of  the  one,  and 
the  marking  pencil  to  the  other ; 
so.  that,  by  lifting  the  tracing  point, 


the  pencil  will  also  be  raised  off 
the  copy.  I  would  have  a  kind  of 
slide  made  on  the  inner  ends  of  the 
two  pencil  levers,  so  that  they  could 
be  lengthened  ox  shortened,  as  the 
two  arms  F  are  meant  to  be  length- 
ened or  shortened  ;  because,  unless 
they  were  also  altered,  the  levers 
would  not  communicate.  The  end 
of  the  lever  should  be  made  he^hyi. 
enough  to  leave  a  pencil  mark  on 
the  copy  ;  and  the  pencil  might  be 
put  into  an  open  tube  and  fastened^ 
in  it,  with  a  screw  like  the  leg  of  a 
pair  of  mathematical  conipasses. 

Jits.  JoNEdS. 
Edinburgh,  9th  August,  issijll^ 
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Oijf  Mb.  ROBERTSON'S  MACHINE  for  Hauling  Vessels  up  the  River 


Sir,— -I  beg  leave  to  hint  an  im 
proTfement  in  the  use  of  Mr.  Mat' 
theiv  Robertsons  machine  for  float- 
ing vessels  on  the  river  Clyde*  In 
some  part  of  Holland,  (I  think  Am- 
sterdam,) there  is  a  machine  used 
somewhat  simiHar  to  Mr.  Robert- 
son's. The  only  difference  is,  that  it 
is  hollow ;  and,  when  it  is  to  be  used, 
the  water  is  admitted  into  the  inte- 
rior, till  the  vessel  is  rightly  placed  ; 
then  the  water  is  pumped  out,  and  the 


vessel  rises  to  any  height  required, 
as  the  Camel  of  itself  is  very  light, 
or  buoyant.  This  plan,  or  some 
modification  of  it,  might  be  applied 
to  Mr.  Robertson's  machine,  and 
thus  render  it  useful  in  your  beau- 
tiful river,  which  furnishes  support 
for  thousands,  and  extends  its  com- 
merce to  every  quarter  of  the  ha- 
bitable globe. 

Jas.  Jones. 

Edinburgh,  25th  August,  1824. 


CURIOUS  AND  USEFUL  QUESTIONS. 


CONICAL  TUB. 

1.  Given  the  difference  of  the 
diameter  of  a  tub,  (in  the  form  of 
the  frustum  of  a  cone  ;)r=ll  inches, 
and  the  depth  is  the  mean  propor- 
tional between  the  diameters;  the 
content  in  wine,  exceeding  the  con- 
tent in  ale  gallons  by  17.344788, 
required  the  dimensions  ? — G.  D. 

GENTLEMAN'S  HOUSE. 

2,  A  gentleman's  house  situated 
with  a  perfect  plane  in  the  front, 
with  two  wings  projecting  60  feet 
from  the  body  of  the  house,  termi- 
nates with  two  square  towers,  the 
main  door  being  in  the  centre  of 
the  main  building.  A  person  wish- 
ing to  take  a  survey  of  the  building 
from  a  station  in  a  direct  line  from 
the  door,  took  the  following  angles, 
viz*  between  the  'towers  53°.  the 
elevation  of  the  right  hand  tower 
being  23°,  and  the  left  tower  27°, 
at  100  feet  beyond  the  first  station, 
in  the  same  direction,  the  angle  be- 
tween the  towers  was  33°  ;  required 
the  length  of  the  house,  (each  wing 
being  30  feet,)  the  distance  between 
the  towers,  the  height  of  each,  and 
the  distance  of  each  station  from 
the  doorP—G.  D.  (Master  R.  N.) 


ROOTS  OF  EQUATIONS. 
3.   SlR,--Will  you,   or  any   of 
iSpinde 


is  the  discoverer  of  the  new  method 
of  finding  the  root  of  equation,  and 
where  an  account  of  it  may  be 
found?— F.T. 


FORCES. 
4.  A  weight  of  3  cwt.  is  sus- 
pended by  a  string,  what  force  must 
I  employ  so  as  to  make  the  string 
form  an  angle  of  23°  with  its  for- 
mer postion  ? — F.  T. 


your  Correa^Jwdents,  inform  us  who 


DISTANCES. 

5.  The  distance  between  Hamil- 
ton and  Glasgow  is  eleven  miles  : — 
H  starts  from  Hamilton,  and  G 
from  Glasgow,  at  the  same  time  ; — 
from  the  point  of  meeting  on  the 
road,  H  takes  two  hours  to  reach 
Glasgow,  and  G  one  hour  to  reach 
Hamilton  :  what  time  did  each- take 
to  perform  the  journey,  and  at  what 
distance  from  Glasgow  did  they 
meet  ? — G.  B. 

TREES. 

6.  It  is  required  to  plant  four 
trees  at  equal  distances  from  each 
other  (that  is)  each  tree  must  be 
equi-distant  from  the  other  three  ? 
— G.  B. 

APPLES. 

7.  A  countryman  had  three 
daughters,  who  were  going  to  mar- 
ket with  the  produce  of  the  dairy, 
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To  the  eldest  he  gave  sixteen  apples 
of  a  rare  kind ;  to  the  second  twelve 
and  to  the  youngest  eight.  They 
sold  their  apples  all  at  the  same  rate, 
and  yet  each  daughter's  apples  pro- 
duced the  same  money ;  at  what 
rate  were  they  sold  ? — G.  B. 


WHEELS. 

8.  Suppose  a  large  wheel  A,  of 

576    teeth,   to    drive    four    smaller 

wheels,  B  of  360  teeth,  C  of  234 

teeth,  D  of  168  teeth,  and  E  of  128 


teeth  ;  and,  supposing  that  the  fbiir 
teeth  of  the  wheel  A,  which  are  in 
contact  with  one  in  each  of  the  other 
four  wheels  are  marked  with  chalk  : 
after  how  many  revolutions  of  the 
large  wheel  A  will  all  the  marked 
teeth  be  again  in  contact  for  the 
first  time  ? — RusTicus. 


SCALES. 
9.  In    what    Arithmetical    scale, 
will  649,  in  our  common  rotation, 
be  expressed  by  243  ? — Rustic  us. 


On  the  PREVENTION  of  ACCIDENTS  arising  from  MACHINERY. 


Sir, — After  all  the  precautions 
which  are  taken  to  guard  workmen 
from  the  danger  that  arises  from 
going  too  near  the  machinery  in 
our  cotton  mills  and  other  public 
works,  still  fatal  accidents  very  fre- 
quentlyhappen.  Some  farthermeans 
should  therefore  be  adopted,  if  prac- 
ticable, to  prevent  the  occurrence  of 
such  accidents,  or  to  mitigate  their 
severity  when  they  do  occur. 

One  plan,  which  I  think  would 
be  extremely  useful  in  accomplish- 
ing this  end,  is  to  cause  every  flat, 
or  apartment,  where  such  machin- 
ery is  placed,  to  be  furnished  with 
a  bell-pull,  connected  with  a  bell  in 
the  engine-house,  which  being  rung 
whenever  any  person  got  entangled 
in  the  machinery,  would  warn  the 
eiigine-man  to  stop  the  engine  im- 
mediately. For  this  purpose,  also, 
two  or  three  of  the  workmen  in 
each  flat,  or  apajAinent,  nearest  to 
the  bell-pull,  should  have  the  charge 
of  it,  and  be  accountable  for  its 
being  rung  when  no  danger  is  ap- 
parent. 


On  the  supposition  that  the  en- 
gine-man might  not  be  at  hand  when 
required,  at  leasts  to  stop  the  engine 
so  speedily  as  might  be  necessary, 
some  other  plan  might  be  easily  a- 
dopted.  For  instance,  a  rope  might 
be  placed  in  each  apartment,  so  con- 
nected with  the  engine,  and  under 
the  constant  charge  of  an  individual 
so  that  whenever  it  was  pulled  the 
engine  would  be  instantaneously 
stopt ;  or,  the  main  shaft,  in  each 
flat,  coujd  be  so  constructed  as  to 
be  quickly  thrown  out  of  gearing, 
and  so  prevent  the  direful  effects  ofi|l| 
such  accidents  as  I  have  mentioned!^r 
Other  plans  might  perhaps  be  a- 
^opted,  more  suited  to  the  peculi- 
arities of  machinery  ;  these,  indeed, 
will  readily  suggest  themselves  to 
the  ingenious  mechanic ;  what  I 
have  thrown  out,  being  merely  in- 
tended as  hints  which  may  be  use- 
ful in  calling  their  attention  to  the 
subject. 

I  am,  Sir,  your's,  &c. 

J.  S. 

Glasgow,  SOth  August,  1824. 


IMPROVEMENT  ON  STEAM  BOAT  ENGINES. 


Sir, — In  coming  up  the  Clyde 
the  other  day,  in  a  steam  boat,  I 
was  struck  with  the  extreme  sim- 
plicity of  its  engine,  which  impelled 
th€  wheels  without  the  intervention 


of  beams,  by  a  crank  on  the  axle  of 
the  paddle-wheels  connected  to  the 
piston  by  what  is  termed  the  con- 
necting rod.  Upon  questioning  the 
engineer,  I  found  that  this  simple 
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and  ingenious  mode  of  working  the 
paddles,  was  in  general  superseded 
in  practice  by  the  clumsy  append- 
ages of  large  working  beams,  on 
account  of  the  want  of  space  above 
the  engines  in  steam  boats,  which 
occasions  the  connecting  rod  to  be 
too  short.  I  immediately  saw  that 
this  inconvenience  might  be  obvi- 
ated by  inverting  the  cylinder,  when 
the  connecting  rods  would  extend 
from  the  end  of  the  piston   (now  at 


the  bottom  of  the  cylinder,)  to  the 
crank  on  the  axle  of  the  paddle- 
wheels.  The  connecting  rods  would 
thus  be  nearly  three  times  as  long 
as  at  present ;  and,  if  no  practical 
objections  occur  to  this  plan,  it  may 
be  the  means  of  getting  rid  of  the 
most  cumbrous  part  of  the  machin- 
ery in  the  steam  boats  at  present. 
I  am,  Sir,  your's,  &c. 

Ignotus. 


OF  PROGNOSTIC  SIGNS  OF  THE  WEATHER. 

(Concluded  from  page  89,  VoL  IL) 


From  the  Dew. 
If  the  dew  lies  plentifully  upon  the  grass 
after  a  fair  day,  another  fair  day  may 
be  expected ;  but  if  after  such  fair  day 
there  is  no  dew  upon  the  ground,  and 
no  wind  stirring,  it  is  a  sign  that  the 
vapours  go  upward,  and  that  there  will 
be  an  accumulation  above,  which  must 
terminate  in  rain. 

If  the  dew  or  hoar  frost  are  very 
abundant  at  a  season  when  they  ^are  not 
generally  produced,  and  the  barometer 
low,  it  is  in  general  a  sign  of  rain. 

From  the  Face  of  the  Slty. 

L     The  colour  of  the  sky  is  an  index  to 
■he  weather,  because  it  shows  the  state 
of  the  vapours  which  reside  in  the  at- 
mosphere. ^ 

If  the  red  vapours  of  the  evening  ai^ 
precipitated,  the  morning  sky  is  clear; 
but  if  they  remain  in  the  air,  the  morn- 
ing is  red,  and  rain  is   in  general  the 
gpnsequence. 

If  a  louring  redness  spreads  far  up- 
wards from  the  horizon,  either  in  the 
morning  or  in  the  evening,  it  is  succeeded 
either  by  rain  or  wind,  frequently  by 
both.  If  such  a  fiery  redness  extends 
towards  the  zenith  in  an  evening,  the 
wind  will  be  high  from  the  west  or  south 
west,  attended  by  rain  and  sometimes 
succeeded  by  a  flood. 

"When  the  sky  in  a  rainy  season  is 
tinged  with  a  sea-green  colour  near  the 
horizon,  when  it  ought  to  be  blue,  the 
rain  will  continue  and  increase ;  if  it  be 
of  a  deep  dead  blue,  it  will  be  showery. 
The  loftiness  of  the  canopy  is  perhaps 
one  of  the  truest  prognostics  of  fine 
i^eather. 


From  the  Sun,  Moon,  and  Stars, 

The  appearances  of  the  sun,  moon, 
and  stars,  give  notice  of  approaching 
changes  in  the  weather,  as  the  rays 
which  come  from  them  to  us  must  pass 
through  the  vapour  in  the  atmosphere, 
and  indicate  its  state. 

The  sun  rising  gaudily  (the  clouds  in 
the  east  being  tinged  with  an  orange 
colour)  is  generally  esteemed  to  be  a  sign 
of  rain. 

When  there  is  a  haziness  high  in  the 
air,  the  light  of  the  sun  fading  by  de- 
grees, and  his  orb  looks  whitish-  and  ill 
defined,  it  is  in  general  a  sign  of  rain. 

If  the  rays  of  the  sun  breaking  through 
the  clouds  are  visible  in  the  air,  and  ap- 
pear like  the  horns  of  irradiation,  which 
painters  place  on  the  head  of  our  Savi- 
our, it  shows  the  air  to  be  filled  with 
vapour,  and  if  other  signs  concur,  it  is  a 
proof  that  rain  is  at  hand. 

Virgil  says  that  a  pale  moon  is  a  sign 
of  rain ;  that  a  red  one  predicts  wind, 
and  a  white  one,  and  of  her  natural  col- 
our, with  a  serene  sky,  fair  weather. 

If  the  moon  and  stars  grow  dim  at 
night  with  a  haziness  in  the  air,  and  a 
ring  or  halo  round  the  moon,  it  is  a  sign 
of  rain  ;  this,  however,  is  not  a  bad  sign 
if  it  happen  in  an  evening  when  the 
dew  is  forming ;  but  if  they  appear  at 
any  other  time,  they  prove  a  general  dis- 
position in  the  air  and  clouds  to  let  go 
their  vapour  under  that  form  which  we 
denominate  rain. 

Mr.  Jones  gives  us  the  following  ob- 
servations with  respect  to  the  moon's 
monthly  course : — 

If  the  moon  be  rainy  throughout,  it 
will  clear  up  at  the  ensuing  change,  and 
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the  rain  will  probably  commence  again 
in  a  few  days  and  continue  ;  but,  on  the 
contrary,  if  it  has  been  fair  throughout, 
and  it  rains  at  the  change,  the  fair  wea- 
ther will  probably  be  restored  about  the 
fourth  or  fifth  day  of  the  moon,  and 
continue  as  before.  By  this  rule  he  says 
he  has  made  hay  these  twenty  ye'ars  with- 
out having  once  had  the  mortification  to 
see  it  damaged  by  the  rain.  A  farmer 
who  has  much  work  to  do,  cannot  con- 
tract it  in  so  small  a  compass  as  to  reap 
much  benefit  from  this  observation,  but 
a  gentleman  who  cuts  hay  for  his  own 
consumption,  v/ill  seldom  fail  to  find 
his  account  in  it. 

Dr.  Horsley  attacks  this  opinion  con- 
cerning the  moon  ;  and  though  its  influ- 
ence has  attracted  the  attention  of  men 
in  all  ages,  yet  he  peremptorily  asserts 
that  it  is  a  notion  in  itself  improbable, 
destitute  of  all  foundation  in  physical 
theory,  and  but  little  supported  by  any 
plausible  analogy.  But  the  Doctor  does 
not  deny  that  the  observant  husbandman 
will  find  a  variety  of  useful  prognostics 
in  the  appearances  of  the  moon  ;  but 
then  he  says — they  will  be  symptoms 
destitute  of  all  efficient  powers ;  they 
will  show  the  present  state  of  the  air,  as 
that  on  which  they  depend,  not  as  that 
which  they  govern,  and  may  furnish 
probable  conjectures  for  two  or  three 
days  to  come. 


From  the  Wind^ 

Among  the  causes  that  affect  the  wea- 
ther, there  is  none  whose  influence  is- 
more  demonstrable  than  that  of  the 
wind;  these,  though  uncertain  in  ap- 
pearance, aire  like  all  other  phenomena 
of  nature,  governed  by  fixed  and  deter- 
minate laws,  and  deserve  a  most  serious 
investigation. 

When  the  wind  veers  about  uncer- 
tainly to  several  points  of  the  compass, 
rain  generally  follows.  By  some  it  has 
been  asserted,  that  if  the  wind  in  veer- 
ing about  follows  the  course  of  the  sun 
from  east  to  west,  it  brings  fair  weather  ; 
but  if  its  course  is  from  west  to  east, 
foul.  A  whistling  howling  wind  is 
almost  an  infallible  sign  of  rain. 

From  Animals, 
Those  who  pay  attention  to  the  animal 
creation,  will  find  in  their  habitudes 
many  prognostics  of  the  changes  of  the 
weather.  In  the  nature  of  their  labours^ 
the  uneasiness  they  testify  by  the  pecu- 
liar tone  of  their  voice,  or  by  the  pre- 
cautions they  take  to  shelter  themselves, 
their  feelings  are  probably  more  acute, 
and  their  senses  more  awake  to  the  de- 
licate impressions  of  natural  causes  than 
ours,  where  the  mind,  by  its  continual 
action,  diminishes  the  force  of  all  ex- 
ternal impressions, 

D.  A.  N. 


VARIOUS  COMMUNICATIONS. 


ON  KNOTS  IN  TIMBER. 

Sir, — In  answer  to  M.  A.'s  query, 
(No.  XXXII.  page  25,  Vol.  II.)  "Why 
knots  of  timber  are  harder  than  the  other 
parts?"  I  apprehend  the  cause  to  be 
this  :  They  are,  as  he  remarks,  the 
roots  of  branches ;  after  these  branches 
have  decayed,  or  have  been  lopped  off, 
their  roots  soon  get  inclosed  by  the 
growth  of  the  tree ;  and,  as  a  portion  of 
the  nourishment  which  would  have  sup- 
ported them,  had  they  continued  grow- 
ing, will  still  be  communicated  to  them, 
and  being  bound  in  by  the  growth  of 
the  timber  over  them,  they  are  hindered 
from  extending  their  diameter.  Conse- 
quently, what  nourishment  they  derive 
from  the  growth  of  the  tree  must  go  to 
augment  their  hardness  and  solidity, 
being  precluded  from  adding  to  their 
extension. 

a  B. 

ilamUton,  26th  August,  1824. 


^  INVISIBLE  t.AMP. 
^SiR, — In  looking  over  one  of  your 
former  Numbers,  I  observe  that  one  of 
your  Correspondents  indulges  the  hope 
of  seeing  the  "  thousand  lamps  of  your 
City,  as  if  by  magic,  start  into  a  bright 
blaze;"— see  his  story  by  turning  to  the 
article  entitled  "  Self-Igniting  Gas,"  in 
No.  XT.  of  the  Magazine.  Would  not 
his  objection  have  been  removed,  if  he 
had  had  a  knowledge  of  the  principle  on 
which  the  Invisible  Lamp  is  constructed 
and  named  ?  Surely  it  is  because  the 
platina  retains  its  heat  so  long,  and  it 
would  certainly  be  rewarmed  every  night 
in  the  lamp. 

I  am,  Sir,  your's,  &c. 

Jas.  Jones. 

Edinburgh,  26th  August,  1824. 


ON  SOUND. 

Sir, — My  attempt  to  explain  the  cause 
of  Sound,  on  holding  a  shell  to  the  ear, 
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had  been  animadverted  on  by  A.  B.  at 
page  344<,  and  by  S.  Y.,  page  396  of 
Vol.  I.  to  which  I  had  not  before  an 
opportunity  of  replying. 

The  remarks  of  A.  B.  on  the  strength 
or  weakness  of  sounds,  under  different 
circumstances,  may  be  just;  but  seem 
wholly  unconnected  with  the  phenome- 
non in  question.  What  he  says  on  the 
latter,  is  only  applicable  to  the  well 
known  instrument  for  collecting  and 
transmitting  external  sounds  to  the  ear ; 
if  otherwise,  the  loudest  sounds  must 
necessarily  predominate,  and  be  distin- 
guishable  in  the  experiment  with  the 
shell,  as  well  as  with  the  former  instru- 
ment. If  the  cause  assigned  by  A.  B. 
were  the  true  one,  the  external  sounds 
collected  by  the  shell  would  undoubtedly 
be  heard  at  a  greater  distance  from  the 
ear  ;  but  it  must  be  brought  within  two 
inches  of  the  ear  to  be  heard  at  all,  and 
within  a  quarter  of  an  inch  to  produce 
the  greatest  effect  j  but  what  strikes  at 
the  root  of  A.  B.'s  argument  is,  that  the 
sound  in  the  shell  is  heard  at  all  times, 
and  in  all  situations,  except  overpowered 
by  external  sounds.  For  the  truth  of 
this,  1  appeal  to  every  one  who  has  an 
ear  to  hear,  and  a  hand  to  hold  a  cup  or 
shell  to  it. 

As  to  S.  Y.  I  fear  his  wit  will  spoil 
his  philosophy.  We  must  infer,  from 
what  he  says,  that  the  insensible  perspira- 
tion is  a  terrible  state,  and  that  it  must 
be  suspended  in  all  experiments  in  Che- 
mistry and  Natural  Philosophy.  His 
introducing  chemistry  so  strangely  here, 
made  me  at  first  think  he  must  be  a 
chemist ;  but,  on  a  second  thought,  ^ 
concluded  that,  if  so,  it  must  only  be  W 
l!he  department  of  freezing  mixtures. 
The  only  remark  made  to  the  point  by 
S»  Y.  is,  that  if  my  principles  are  just,, 
the  sound  must  be  the  louder  the  closer 
the  shell  is  held  to  the  ear.  I  answer, 
so  it  is,  except  when  it  actually  touches 
the  parts,  which  in  all  cases  disturbs 
the  organ  and  changes  the  nature  of  the 
sound,  but  does  not  prevent  it.  What 
farther  illustrates  the  subject,  is  a  simple 
experiment  with  a  piece  of  pasteboard, 
or  thin  wood,  with  a  hole  in  it,  just  so 
large  as  not  to  injure  the  hearing,  when 
held  opposite  the  ear.  Hold  the  shell 
over  this  hole,  without  removing  it  from 
the  ear,  and  you  will  find  that  the  sound 
peculiar  to  it  is  nearly  cut  off,  though 
external  sounds  are  not.  Enlarge  the 
hole  gradually,  holding  it  and  the  shell 
repeatedly  to  the  ear,  and  you  will  find 


the  sound  Increase,  as  the  hole  is  en- 
larged, till  equal  to  the  mouth  of  the 
cup  or  shell,  when  it  will  have  reached 
its  maximum. 

In  conclusion,  I  observe  that  if  the 
hands  are  held  at  once  on  both  ears,  and 
pressed  so  close  as  effectually  to  exclude 
all  external  air,  as  well  as  sound,  a  noise 
is  heard  of  a  different  tone,  but  equally 
loud  with  that  of  the  shell,  it  even 
resembles  distant  thunder.  This  noise 
I  distinctly  ascribe  to  the  same  cause ; 
the  difference  of  tone  arising  from  the 
different  form  and  material  of  the  in- 
strument employed.  This  latter  experi- 
ment cuts  off  the  pulsations  as  well  as 
arguments  employed  against  the  theory  I 
have  advanced. 

I  am,  Sir,  vour's,  &c. 

G.  M. 
Glasgow,  2d  August,  1824. 


IMPROVEMENT  in  the  SOUND- 
ING  LINE. 

Sir,— In  No.  XVII,  page  269,  of 
your  first  volume,  G.  M.  has  certainly 
explained  very  satisfactorily  the  cause 
why  soundings  cannot  be  had  beyond  a 
certain  depth,  namely,  that  the  buoyancy 
of  the  line  will  ultimately  counteract  or 
balance  the  weight  of  the  lead.  But, 
Sir,  although  the  cause  is  thus  explained, 
it  still  remains  to  find  a  remedy;  and, 
therefore,  I  beg  leave  to  suggest  the  fol- 
lowing, as  it  may  perhaps  lead  to  an 
essential  improvement  in  the  construc- 
tion of  lines  for  deep  soundings. 

Let  a  flexible  copper  wire  be  spun 
into  the  line,  of  such  thickness  as  to 
render  the  fine  of  the  same  specific  gra- 
vity as  the  water,  and  the  inconveniency 
arising  from  the  buoyancy  of  the  ordin- 
ary hemp  line  will  be  completely  re- 
moved. A  gentleman  who  has  been 
frequently  at  sea,  remarked  to  me  that 
taking  deep  soundings  was  a  very  tedi- 
ous process.  The  lead  descends  rapidly 
at  first,  but  gradually  becomes  slower, 
and  at  last  can  hardly  produce  any  mo- 
tion on  the  reel,  whereas  by  the  adoption 
of  such  a  line  as  above  proposed,  the 
lead  would  descend  the  last  fathom  as 
rapidly  as  the  first,  and  by  striking  the 
bottom  with  much  greater  force,  would 
fetch  up  a  greater  quantity  of  materials 
for  determining  the  nature  of  the  chan- 
nel ;  it  would  also  save  a  great  deal  of 
time  in  performing  the  operation. 
I  am,  Sir,  your's,  &c. 

G.  B. 
Hamilton,  9th  August,  1824. 
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MAKING  OF  CHEESE. 

Sir, — Cheese,  I  should  suppose,  is  a 
thing  of  very  ancient  invention.  That 
stripling,  David,  when  he  humbled  proud 
Goliah,  had  some  cheese  in  charge,  every- 
body knows. 

Of  cheese  the  properties  are  multi- 
farious. It  is  to  the  palate,  delicious ; 
to  the  stomach,  not  unwelcome  ;*  and  it 
constitutes  a  first-rate  provocative.  It 
is,  in  short,  a  tit-bit,  to  the  peasant  and 
the  prince  equally  acceptable. 

How  this  very  useful  commodity  is 
manufactured,  would,  raethinks,  be  an 
inquiry  not  uninteresting  to  a  number 
of  your  readers,  who,  though  to  the 
article  in  the  abstract  no  strangers,  yet 
the  process  of  making  it,  never  haply 
witnessed. 

Wherefore,  Mr.  Editor,  as  we  want 
to  have  no  recess  of  either  Art  or  Science 
unransacked,  this  suppositious  query,  (for 
a  domestic  character  I  have  already  be- 
trayed myself,)  allow  me  to  solve. 

Of  milk,  then,  take  any  quantity; 
make  it  lukewarm,  put  in  a  small  quan- 
tum of  worm,  say  two  drams  to  each 
pint,  let  it  rest  in  the  pot  for  perhaps 
two  hours,  till  it  coagulates ;  then  ana- 
lyze, (curdle,)  or,  to  speak  perhaps  more 
intelligibly,  confound,  with  both  hands, 
the  congealed  matter.  After  which, 
compass  into  one  place  the  floating  clods, 
till  by  gentle  squeezing  they  gradually 
conglobe,  then  this  lump  remove  into  a 

*  This  truth  is  very  much  to  be  doubted. 


dry  dish ;  work  it  well  with  both  hands 
again  till  it  disincorporates.  This  pro- 
cess I  would  call  pulverizing,  and  indeed 
of  all  the  operations  it  is  the  nicest ;  it 
is  done  in  order  to  saZ/ation,  and  when 
not  duly  attended  to,  the  dieese  cannot 
duly  receive  the  salt :  hence,  a  cheese 
with  worms  in  it  argues  a  cheese  not 
properly  pulverized.  This  done,  trans- 
fer the  whole  in  a  linen  towel  into  a 
sturdy  wooden  dish  with  holes  in  it  to 
emit  the  whey  ;  then,  upon  the  dish  put 
some  ponderous  weight :  a  press  for  the 
purpose  would  be  preferable.  In  this 
inquisitional  state  let  it  remain  for  48 
hours,  and  the  net  proceeds,  if  I  err  not, 
will  be  a  well  embodied  cheese. 
I  am,  your's,  &c. 

L.  M*L. 


QUERIES. 

1.  Can  any  of  your  correspondents  in- 
form me  of  a  cheap  substitute  for  varnish, 
for  preserving  specimens  of  typography, 
drawings,  &c.  from  being  sullied  by  flies, 
smoke,  dirt,  and  the  like  ? — Z. 

2.  What  is  the  best  mode  of  prevent- 
ing foul  air  from  coming  up  through  the 
water-pipes  into  the  kitchens  of  our 
houses  ? — Z. 

3.  Could  a  plan  be  adopted,  by  apply- 
ing a  stopper  to  the  waste-pipe,  so  con- 
structed, that  when  the  water  rose  to 
that  height,  the  stopper  would  be  opened, 
to  allow  the  water  to  escape,  and  when  it 
fell,  so  that  the  stopper  would  shut  of  its 
own  accord  ? — Z. 


SCIENTIFIC  INTEBLIGENCE. 


Mr.  Perkins'' s  Steam  Guns.— The  great 
power  of  Mr.  Perkins's  engine  he  has 
recently  illustrated  by  some  singular  ex- 
periments. He  has  constructed  a  small 
apparatus,  which,  when  connected  with 
the  generator,  has  been  found  to  discharge 
ordinary  musket-bullets  at  the  rate  of  240 
in  the  minute,  and  with  such  tremendous 
force,  that  after  passing  through  an  inch 
deal,  the  ball,  in  striking  against  an  iron 
target,  became  flattened  on  one  side,  and 
squeezed  out.  The  original  size  of  the 
bullets  was  0.65  of  an  inch,  but  after 
striking  the  target,  they  were  plano-con- 
vex, and  their  diameter  1.070  inches,  and 
0.29  of  an  inch  thick. 

On  the  Nature  of  the  Atmosphere  of 
Seas, — In  a  curious  paper  on  this  subject, 


M.  Vogel,  of  Munich,  has  given  the  fol- 
lowing results.  1st,  That  the  air  of  the 
Channel,  between  Dieppe  and  Havre, 
contains  muriates.  2d,  That  the  air  of 
the  Channel,  as  well  as  the  air  of  the 
Baltic,  contains  a  less  quantity  of  carbonic 
acid  than  the  air  of  the  Continent.  3d, 
That  the  muriates  do  not  disengage  their 
acid,  at  a  temperature  capable  of  bringing 
them  to  ebullition,  but  that  they  are  partly 
volatilised  with  the  vapours  of  the  water. 
4th,  That  there  is  no  particular  colouring 
principle  in  sea  air,  as  M.  Hermbstaedt  of 
Berlin  thought ;  and  that  the  red  colour 
produced  by  nitrate  of  silver  with  the  aid 
of  the  sun,  is  due  rather  to  the  muriates. 
5th,  That  all  water  whatever,  which  con- 
tains traces  of  a  muriate,  possesses  the 
property  of  acquiring  a  wine-red  colour, 
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with  nitrate  of  silver,  when  exposed  to 
the  sun. 


Ancient  Inscriptions  on  Sheets  of  Lead. 
— Prior  to  the  invasion  of  Spain  by  the 
French  armies,  sheets  of  lead,  inscribed 
with  characters  approaching  the  Arabic, 
were  found  rolled  up,  and  concealed  in 


fissures  of  rocks  hear  the  city  of  Gri^nada. 
The  discovery  of  these  relics  of  antiquity 
arose  from  the  accidental  circumstance  of 
a  quarry  having  been  formed  on  the  spot. 
It  was  not  doubted  but  that  these  depo- 
sits were  made  by  the  Moors  previous  to 
their  expulsion  from  Spain,  which  took 
place  about  the  year  1491. 


ON  THE  IDENTITY  OF  NEWTON's  RULE, 
For  Reducing  Equations,  with  that  of  G.  F» 

"  He  that's  convinced  against  his  will. 
Is  of  the  same  opinion  still. " 


For  the  satisfaction  of  some  of  our  Read- 
ers and  Correspondents,  we  have  been 
led  to  give  a  demonstration  of  the  identity 
of  the  two  rules  for  reducing  equations, 
given  at  page  63,  Vol.  II.  Let  the  two 
following  equations  be  reduced  into  one, 
by  the  elimination  of  the  unknown 
quantity  a;. 

0^  +  2,^=0,(1) 

rr*  +  y*  ==  6,  (2) 
JBi/  Newton^s  Rule. 
Multiplying  the  1st  question  by  x,  and 
transposing,  gives 

a:*=(a~y)x;  (3) 
Transposing  the  2d  equation,  gives 

x^  =  6— y;   (4) 
Putting  the  3d  equation   equal  to  the 
4th,  gives 

(«-y)x=6-y;  (5) 
Whence,  by  Division,  we  have 
b  —  V* 

Substituting  this  value  of  x  in  the   1st 
equation,  and  transposing,  gives 

(a_3,3)3-=«-y^;  (7) 

Whence,  by  Multiplication,  we  have 

(6~y)3=(a_-5,3)4.   (8) 

An  equation  from  which  the  unknown 
quantity  x  has  been  eliminated. 

By  G.  F.'s  Rule. 
Transposing  the  1st  given  equation,  and 
dividing,  gives 

a  —  y^ 
x==~^j  (3) 

Transposing  the  2d  given  equation,  and 
dividing,  gives 

Putting  the  3d  equation  equal   to  the 
14th,  gives 

a  — .y^       b  — y 


Whence,  by  Multiplication,  we  have 
(a—f):^=(b  —  i/)a^;  (6) 
And,  by  dividing  by  a^,  we  have 

(a-.y^)x=b-^2/*i  (7) 
When,  by  Division,  we  have  at  last 
b  —  y* 

Again ;  putting  the  3d  equation  equal  to 

the  8th,  gives 

X*        —  a— y   ^^^ 
Whence,  by  Multiplication,  we  have 
(6-3,^)0^=  (a— y)«}  (10) 
And,  by  Division,  we  obtain 

*=(6_y)^;  (11) 

Again :  putting  the  8th  equation  equal 
to  the  11th,  gives 

a  —  f—{b—y')x*  ^^'^> 
Whence,  by  Multiplication,  we  have 
(6— /)«x=(a-.y«)';  (13) 
And,  by  Division,  we  obtain 

Again ;  putting  the  8th  equation  equal 
to  the  14th,  gives 

6— y  _(a  — y)3 
a-y-(6-y)«>   (^^) 
Whence,  by  Multiplication,  we  have 
(6-/)3=(a_y)4;  (16) 
An  equation  from  which  the  unknown 
quantity  a;  has  been  eliminated. 

In  this  example,  it  is  evident,  that 
the  number  of  steps  necessary  to  elimi- 
nate the  unknown  quantity  by  G.  F.'s 
Rule,  are  more  than  double  the  num- 
ber necessary  by  Newton's  Rule.  More- 
over, the  two  rules  are  perfectly  identi- 
cal, and  the  one  is  merely  a  modification 
of  the  other.  This  will  be  obvious,  by 
-  comparing  the  different  steps  of  the  one 
with  those  of  the  other.     Tlie  3d  and 


MECHANICS*  MAGAZINE. 


Ill 


4th  of  Newton's  are  the  same  as  the  3d 
and  4th  of  G.  F.'s;  only  in  the  latter 
the  likeness  is  concealed  by  putting  all 
the  powers   of  the  unknown   quantity, 
except  one,  under  the  right-hand  mem- 
bers of  the  equations,  for  denominators. 
Hence  it  is  obvious,  that  the  5th  and  6th  of 
Newton's  are  exactly  the  same  as  the  7th 
and  8th  of  G,  F.  's,  and  that  the  former 
were  more  easily  obtained  than  the  latter, 
without  the  intervention  of  other  two 
steps ;  which,  however,  only  conceal  the 
same  equations  under  a  different  form. 
The  7th  and  8th  of  Newton's  are  pre- 
cisely the  same  as,  and  tantamont  to,  the 
numerous  steps  of  G.  F.'s  from  the  9th 
to  the  16th  inclusive.     The   reason  of 
this   is,   that    by   Newton's    mode,  the 
quantities  are   raised  to   the   necessary 
powers  at  once  by  substitution  per  saltern; 
while,   by   G.    F.'s   the   substitution   is 
made  by  the  slow  hop  and  step  process. 
Thus,   his    9th    step,   by   only   putting 
the  single  independent  value  of  x,  equal 
to  its  value  in  the  3d  equation,  raises 
the  other  quantities  to  the  1st  requisite 
power,  the  equation  involving  still  the 
square  of  the  quantity  to  be  eliminated,  as 
in  the  1 1th. 

Again,  in  the  12th,  by  putting  the 
single  independent  value  of  x,  equal 
to  its  value  in  this  involved  equation, 
^which,  like  Mahomet's  coffin,  hangs 
between  the  known  and  the  unknown,) 
tlie  other  quantities  are  raised  to  the  se- 
cond requisite  power,  the  equation  hav- 
ing now  got  only  the  first  power  of  the 
quantity  to  be  eliminated  it,  as  in  the 
14th. 

Lastly,  in  the  15th,  by  putting  the 
single  independent  value  of  x,  equal  to 
its  value  in  this  new  involved  equation, 
the  other  quantities  are  raised  to  the  third 
requisite  power,  the  equation  having  now 
at  last  got  rid  of  the  quantity  to  be  eli- 
minated ;  as  in  the  1 5th,'which,  by  mul- 
plication,  coincides  exactly,  in  the  16th, 
with  Newton's  8th. 

In  the  same  manner  it  may  be  shown 
that  in  all  such  equations,  according  to 
G.  F.'s  plan,  it  is  necessary  to  go 
through  not  only  as  many  steps  to  ob- 
tain the  final  equation,  as  are  denoted  by 
the  power  to  which  the  eliminated  quan- 
tity ought  to  be  raised  in  that  equation, 
where  its  least  power  is  contained,  but 
a  great  many  more,  if  we  reckon  the 
number  of  ribstitutions  that  are  requir- 
ed. But  it  is  obvious,  from  what  we 
have  shown  above,  that  these  substitu- 


tions are  merely  necessary  to  obtain  the 
powers  of  the  values  of  the  eliminated 
quantity,  which  can,  by  Newton's  modij, 
be  obtained  at  once. 

In  this  respect,  therefore,  his  rule  is 
like  the  common  rule  for  obtaining  the 
powers  of  a  quantity  by  continual  mul- 
tiplication, while  a  much  shorter  and 
easier  mode  is  presented  by  the  Binomi- 
cal  Theorem.  As  to  the  first  part  of 
his  rule  for  obtaining  a  value  of  the  eli- 
minated quantity  in  terms  of  the  rest, 
it  also  coincides  with  Newton's,  as  we 
have  shown,  and  is  liable  to  the  same 
objection,  namely,  that  of  obtaining  by 
a  number  of  steps  what  can  be  obtained 
at  once.  Were  we  to  take  the  general 
equations 

jpn  -|.  yti  =  ay 

it  might  be  easily  shown,  generally,  that 
the  two  rules  are  identical,  and  that 
Newton's  has  the  preference ;  because  a 
general  formula  for  solution  can  be  ob- 
tained by  his  mode,  which  cannot  be  by 
any  means  obtained  by  G.  F.'s  mode. 
For,  in  order  to  show  that  his  mode 
does  not  branch  out  into  infinity,  it  is 
necessary  to  assume  the  value  of  w,  other- 
wise a  solution  cannot  be  obtained.— 
The  reason  of  this  is,  that  in  eliminat- 
ing the  quantity  x,  after  having  obtained 
an  independent  value,  the  powers  be- 
come xw—T'l,  a;»— 2,  x""~3,  &c.  to  infi- 
nity. 

The  same  conclusions  to  which  we 
have  arrived  might  be  shown  of  much 
more  complicated  equations,  and  even 
generally,  were  these  disquisitions  suited 
to  the  nature  of  our  work  ;  but,  as  they 
are  not,  we  must  decline  the  discussion 
without  any  intention  of  ever  resuming 
it  again.  We  have  thought  it  necessary 
thus  to  vindicate  ourselves  from  the  vio- 
lent aspersions  of  an  obscure  and  anony- 
mous writer,  merely  because  some  of  our 
friends  were  apt  to  attach  more  value  to 
his  lucubrations  than  they  deserved. — 
We  believe  that  now  they  will  be  fully 
convinced  of  the  futility  of  his  preten- 
sions to  a  discovery,  which,  had  it  really 
been  one,  could  never  have  escaped  the 
glance  of  those  acute  analysts,  who  have 
laboured  since  the  days  of  Newton  in 
this  department  of  Algebra,  but  which 
must  have  been  abandoned,  because  it 
presented  not  only  no  superiority  over 
the  common  Newtonian  rule,  but  was 
only  a  variation  of  that  rule,  unworthy 
of  general  adoption. 
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The  exertions  and  success  of  this  Insti- 
tution have  been  highly  creditable  to  the 
taste  and  the  character  of  the  Mechanics 
of  Glasgow,  and  have,  in  a  great  mea- 
sure, contributed  to  the  cultivation  of 
habits  which  must  eventually  raise  the 
condition  of  the  whole  body  of  the  opera- 
tive class  of  the  community.  But  how- 
ever creditable  these  exertions  have  been, 
both  the  infant  state  of  the  Institution, 
and  the  utility  of  its  objects,  point  it 
out  as  deserving  the  support  of  the  more 
opulent  members  of  society.  It  is  there- 
fore with  pleasure  we  learn  that  sub- 
scriptions have  been  opened,  for  the  pur- 
pose of  assisting  the  Institution  in  pro- 
curing books  and  apparatus.  Many 
liberal  subscriptions  of  this  kind  have 
been  made  for  similar  Institutions  in 
other  places;  and,  we  are  sure,  that 
Glasgow,  the  first,  in  every  other  respect, 
in  showing  an  example,  will  not  be  be- 
hind in  the  present  instance. 

The  following  subscriptions  have  al- 
ready been  received. 

James  Finlay  &  Co ^21     0     0 

Claud  Girdwood&  Co 10  10     0 

James  Ewing 5     5     0 

"William  Dunn 5     5     0 

R.  Dalglish,  Falconer  &  Co.       5     5     0 
Charles  Macintosh 5    5    0 


John  Bartholomew  &  Co £5 

WilliaraSmith 2 

William  Snell 2 

John  Alston 2 

William  Rodgers.. 2 

Robert  Graham 2 

James  Stevenson 2 

R.  J.  M'Haffie 2 

Thomas  Harvie ^ 2 

C.  S.  Parker 2 

Peter  Hutchison 2 

James  Dunlop  &  Son 2 

Michael  Rowland 2 

William  Mitchell 

Alexander  Garden 

James  Lumsden 

Nathaniel  Stevenson 

R.  D.  Alston 

William  Hunter 

John  Thompson 

Samuel  Hunter. 

William  Hamilton 

Alexander  Campbell,  jlin.... 

John  Buchanan 

William  Kelly 

Glasgow  Free  Press 

William  Black 

James  Buchanan 0 

David  Laird. 0 

John  Graham 0 
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GLASGOW  LITERATURE. 

We  are  happy  to  announce  to  our  readers  that  a  new  periodical,  devoted  to  General 
Literature,  is  about  to  make  its  appearance,  under  the  auspices  of  our  worthy  Pub- 
lisher. Sincerely  do  we  wish  it  success,  as  we  are  well  aware  that,  in  this  populous 
and  enlightened  City,  notwithstanding  the  taunts  of  its  neighbours  and  the  pre- 
tended confessions  of  some  of  its  unworthy  sons,  there  is  a  vast  field  for  useful 
exertion  in  the  various  branches  of  elegant  learning  and  the  Fine  Arts,  and  that 
there  are  not  a  few  whose  taste  and  abilities  will  lead  them  to  support  and  encourage, 
by  their  example  and  assistance,  an  undertaking  from  which  much  good  may  justly 
be  expected  to  flow  through  all  classes  of  the  community.  We  trust  that  the  more 
splendid  efforts,  which  we  are  led  to  expect  from  the  conductors  and  contributors  to 
this  new  work,  joined  to  our  own  humbler  (and  hitherto  successful)  labours  in  the 
diffusion  of  useful  knowledge,  will  ultimately  be  productive  of  the  happiest  effects, 
not  only  in  the  amelioration  of  the  condition  of  that  portion  of  the  race  M'ho  dwell 
in  this  highly  favoured  land,  but  also  in  the  production  of  a  degree  of  perfectibility  in 
this  sublunary  state,  which  shall  even  surpass  the  most  sanguine  expectations  of  the 
speculative  philosopher,  or  the  more  praise-worthy  philanthropist. 

NOTICES  TO  CORRESPONDENTS. 

W.  R.,  D.  A.  N.,  and  T.,  will  be  inserted  next  week.— Ecod  under  consideration. — Niger  may  now, 
■With  the  greatest  propriety,  add  Diaholus,  in  propria  persona,  to  his  other  titles  j  he  dare  not,  how- 
ever, appear  Ih  the  place  he  mentioned,  in  the  human  form  he  has  assumed. 
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REVOLVING 

Lately  Invented  by  Mr. 

SiR,--In  No.  XIV.  page  250 
Vol.  1.  of  your  very  useful  Maga- 
zine, I  observe  a  communication 
from  a  person  signing  himself  "  A 
Journeyman  Wright,"  purporting 
to  be  objections  to  the  improved 
Window,  invented  by  Mr.  Johnson. 
I  think  the  Journeyman  Wright 
would  have  done  better  if  he  had 
first  taken  the  beam  out  of  his  own 
eye,  before  he  had  offered  to  take 
the  mote  out  of  Mr.  J.'s  eye. 

I  have,  therefore,  sent  you  a 
drawing  and  description  of  my  in- 
vention for  windows,  which  has 
been  now  two  years  in  use.  I  am 
at  a  loss  to  know  what  is  the  mat- 
ter with  the  Glasgow  Journeyman 
Wright,  that  he  has  not  before  this 
time  found  fault  with  the  rigging 
of  my  invention.  I  hope,  therefore, 
you  will  give  this  invention  a  place 
in  your  Magazine,  so  that  if  he  has 
not  seen  it,  he  may  yet  do  so. 

Description  of  the  Invention* 

In  the  first  place,  the  sash-frame 
is  made  nearly  the  same  as  it  is 
generally  made.  Fig.  1.  exhibits 
the  manner  in  which  the  revolving 
part  is  made  ;  the  arms  on  the  slid- 
ing stile  are  longer  than  those  on 
the  revolving  style  ;  at  g  the  head 
of  the  screw  is  seen  to  pass  from 
the  edge,  as  may  be  seen  better  in 
the  perspective  drawing.  Fig.  3. 
exhibits  a  section  of  the  styles  and 
frame  ;  fig.  2,  b  is  the  groove  for  the 
slide,  e  is  to  show  that  the  screw 
passes  clear  of  the  groove.  The 
joint  of  the  stiles  is  seen  just  clear  of 
the  casing,  and  passes  through  the 
centre  of  the  groove  ;  so  that  when 
the  slides  are  in,  the  rain  is  pre- 
vented from  coming  through  ;  but 
the  slides  are  taken  out  with  little 
trouble,  when  it  is  wanted  to  turn 
the  sash  round  to  clean,  paint,  or 
glaze,  or  to  renew  the  lines. 

The  perspective  drawing,  fig.  2,  ex- 


WINDOW. 

Saul  of  Lancaster. 
hibits  the  upper  sash  open  ;  at  a  it 
shows  that  the  line  can  be  renewed 
without  taking  the  sash  out  of  the 
frame,  by  drawing  the  sash  down,  and 
passing  the  cord  down  behind  3,  to 
a  ;  you  then  draw  the  end  through, 
make  a  note  and  press  it  into  the 
hole  again,  and  there  make  it  fast ; 
c  shows  the  groove  for  the  slide  ;  d 
shows  the  screw,  as  in  fig.  1.  at  ^  ; 
and  at  e  it  shows  the  arm  of  the  re- 
volving style ;  atyin  the  bottom  sash 
it  shows  the  slides  partly  drawn  out 
of  the  slides.  The  slides  are  made 
to  be  drawn  out  of  the  top  sash. 
By  this  means  the  rings  prevent 
them  from  dropping  through. 

I  shall  now  state  the  additional 
expense  of  these  windows.    Take  for 
example,  a  window  7  feet  high,  by  3 
feet  6  inches  wide.    The  arms  are  of 
cast  iron,  the  screw  of  wrought  iron, 
the  arms  on  the  sliding  stile  are  9 
inches  long  by  |  of  an  inch  broad  ; 
the  screw  that  passes  through  them 
is  about  §  of  an  inch  thick ;    the 
price  of  the  eight   castings  of  iron 
for  the  arms  is  Is. ;  fitting  up  with 
four  screws,  3s.  ;  four  slides   made 
of  sheet  iron   about  half  an    inch 
broad,    2s.  ;  screws   for  fixing  the 
arms    to    the     stiles,     3d.  ;     extra 
trouble    to    the   joiner   in    making 
sashes  to  this  invention,  2s. ;   total 
expenses  8s.  3d.     A  window  of  the 
above  size  will  contain  about  28  feet 
superficial  measure,  which  will  only 
make    about   threepence    halfpenny 
per  foot  additional   expense  in  the 
making  of  windows   on  this    plan. 
My  stiles  are  made  of  good  hard 
red   deal,    two    inches   broad  ;    the 
sliding  stile  is  one  inch  and  a  quar- 
ter   thick  ;  the   revolving  stik   one 
inch.      I  hope  this  plan  will  in  a 
short  time  be  generally  adopted,  as 
it  will  both  save  lives  and  expenses. 
Your's  &c. 

M.  Saul. 

Lancaster,  Sulyard-Strect,  12th  June,  1824. 
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FRUIT  GATHERERS. 

Invented  by  Mr.  Lane  of  Stockwell,  and  Mr.  Saul  of  Lancaster. 
This  is  an  invention  by  which  fruit     of  pulling  it  of.    By  this  invention  a 


can  be  taken  eithe  frorm  wall  trees 
or  standards,  without  breaking  the 
branches,  with  the  greatest  ease. 
Fig.  5.  is  Mr.  Lane's  invention.  It 
consists  of  a  pole  ten  or  twelve  feet 
long,  so  as  to  reach  the  fruit ;  at  the 
end  of  the  pole  is  fixed  a  pair  of 
forceps,  for  the  purpose  of  taking 
hold  of  the  fruit ;  these  are  made 
to  open  and  shut  by  means  of  a  trig- 
ger at  the  lower  end  of  the  pole, 
which  is  connected  to  the  moving 
forcep,  by  a  wire  passing  through 
a  groove  in  the  pole  to  the  forcep. 
The  forceps  are  each  made  of  a  ring 
of  metal,  covered  and  padded  with 
soft  leather,  forming  two  cups  to 
receive  the  fruit,  without  pressing 
or  bruising  it ;  by  which  means  the 
fruit  is  brought  down. 

Mr.  Saursinvention,fig.4,  is  made 
to  cut  the  stalk  of  the  fruit,  instead 


whole  bunch  of  cherries  may  be  cut, 
or  only  one  at  a  time,  just  as  they 
are  wanted  ;  for  being  ripe,  and  as 
soon  as  the  stalk  is  cut,  it  is  received 
into  a  basket  below,  fixed  for  the 
purpose.  By  Mr.  Lane's  invention 
only  one  can  be  taken  down  at  a 
time.  The  cutters  are  made  to  move 
on  a  joint,  and  a  quadrant  is  made 
to  set  the  cutters  to  suit  the 
branches ;  a  small  spring  is  fixed 
at  A,  to  keep  the  cutters  open  ;  a 
small  cord  is  fixed  to  the  arm  at  B, 
and  passes  over  a  small  wheel  down 
to  the  operator's  hand,  who  pulls 
when  the  stalk  is  in  the  cutter  at  c. 
By  this  invention,  fruit  has  been 
taken  from  trees  thirty  feet  high. 
The  pole  is  made  any  length  by 
joint  screws. 

Your's,  &c. 

M.  Saul, 


BEE-FEEDING  BOX. 


Invented  by  Mr.  John 

No.  1,  Fig.  6,  is  a  box  of  hardwood 
or  deal,  to  be  tight,  to  keep  in  the 
liquid  that  is  put  in  for  feeding. — 
The  box  is  about  nine  inches  by  4, 
and  2J-  inches  deep.  There  is  a 
bench  left  in  the  inside  of  the  front 
of  No.  I,  tight  to  the  inside  front, 
having  only  a  piece  cut  slanting  to 
the  top  of  the  bench,  seen  at  No.  4, 
about  an  inch  and  a  quarter  square. 
The  slope  is  cut  out  to  the  front  en- 
try, where  the  bees  are  admitted  to  go 
over  the  bench  to  the  float  a,  be- 
low which  the  food  is  ;  the  bees  feed 
through  the  slits  or  holes.  No.  3 
is  the  float  at,  separate  from  the  box  ; 
it  is  made  of  light  deal.  The  in- 
side of  the  front  of  No.  1 ,  with  the 
bench  and  part  of  the  entry  for  the 
bees,  is  seen  over  the  bench  by  which 
the  bees  enter  the  hoUow  part  No.  4, 


Allan  of  Pennycuik. 

and  get  down  to  the  float  <7,  where 
they  walk  about  and  feed  without 
wetting  their  feet.  No.  2  is  the  back 
part  of  No  1,  where  the  cover  is 
over  the  hole  that  lets  in  any  bees 
that  may  be  out,  after  the  box  is 
put  to  the  hive.  The  cover  moves 
on  a  screw  nail,  so  that  it  can  be 
opened  or  shut  at  pleasure.  There 
is  some  cloth  put  round  the  entry 
to  make  it  fit  the  hive,  to  keep  in 
the  right  bees,  or  keep  out  strange 
bees.  There  is  a  glass  put  on  the  top 
of  the  box,  by  sliding  it  in  a  groove, 
to  keep  the  bees  in  and  warm  ;  but 
if  you  want  to  give  more  food 
to  the  bees  without  taking  away 
the  box,  take  a  sliding  Qover  at  6, 
and  pour  in  the  provisions  ;  it  goes 
down  the  hole,  communicates  by  a 
slit  below  the  float,  raises  up  the  flpat^ 
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and  supplies  the  wants  required. 
Then  shut  the  slide  to  prevent  strange 
bees  from  partaking  of  the  food 
from  the  hole.  When  I  begin  to 
feed,  it  is  generally  after  the  bees 
have  given  over  for  the  day.  I 
give  but  little  honey  at  a  time  in 
the  spring,  but  when  feeding  I  make 
up  the  deficiency  in  the  fall.  I  can 
feed  them  at  any  time.  In  winter  if 
the  sun  is  warm  in  the  middle  of  the 
day,  I  feed  them  ;  but  if  necessity 
requires  it,  I  take  them  into  the 
house  where  there  is  heat,  and  feed 
them  through  the  night.  At  first 
the  bees  are  very  shy  to  come  to 
these  provisions;  but,  after  tasting  the 
honey,  a  tap  or  two  after  the  boxes 
are  put  to  the  hive,  they  will  sud- 
denly rush  into  the  box,  feed,  and 
go  away  with  their  load,  and  return 
in  a  few  minutes  for  another  load. 
It  is  very  pleasant  to  see  them  feed- 
ing through  the  glass,  and  going  in 
and  out.  Sometimes  they  crowd 
the  box  too  much  ;  when  that  is  the 
case,  pull  the  box  a  little  back  from 
the  entry  to  give  them  air  and  more 
room ;    but    a   little    practice    will 


overcome  all  difficulties.  I  have 
practised  feeding  bees  for  upwards 
of  twenty  years,  with  the  boxes  of 
different  kinds,  but  the  above  I 
found  to  answer  far  better  than  any 
I  ever  tried.  The  above  is  the 
common  size,  I  have  made  them 
from  5s.  to  10s.  6d.  ;  but  any  per- 
son may  make  them  by  the  above 
description.  I  have  given  my  bees 
one  pound  or  more  of  honey  at  a 
time,  and  found  the  whole  done  by 
next  morning.  One  hive  which  I 
have  this  year,  was,  last  fall,  only 
about  twelve  pounds  weight.  I  fed 
through  the  winter,  and  lost  but 
very  few  bees,  and  at  this  day  it  is 
ready  for  swarming.  I  make  some 
of  the  feeding  boxes  with  three 
stories,  and  put  in  pieces  of  broken 
corn,  &c.  in  the  different  apart- 
ments with  which  the  bees  have 
communication  from  the  main  en- 
try, but  this  is  only  required  in  the 
back  part  of  the  year,  to  make  up 
weak  hives. 

Your's,  &c. 

John  Allan. 

Pennycaft,  15th  June,  1824. 


ON  THE  USE  OF  POTATOES  INSTEAD  OF  SOAP, 
IN  WASHING  LINEN. 


It  is  a  recently  announced  fact, 
that  an  ink-stain,  which  the  laun- 
dress had  long  thought  to  be  in- 
delible, is  instantly  removed  by 
means  of  an  atom  of  dry  soap  pro- 
perly applied.  This  verifies  the 
old  proverb,  that  "  It  is  the  man- 
ner of  doing  a  thing  that  does  it.*' 
This  experiment  furnished  an  idea, 
that  ninety-five  pounds  of  soap  in 
the  hundred  might  be  saved  by 
using  dried  soap  generally  for  wash- 
ing. Science  is  generally  the  friend 
of  economy.  It  is  now  found  pos- 
sible to  banish  all  the  substances 
used  in  washing,  namely,  wood- 
^shes,  potash,  soda,  and  even  soap ! 
The  use  of  these    substances,     so 


troublesome,  hurtful,  and  expensive, 
may  be  wholly  superseded  by  pota- 
toes only  three-parts  boiled. 

This  experiment  was  made  at  a 
washing  establishment  in  France, 
where  some  improvement  was  much 
needed.  There,  in  addition  to  the 
use  of  soap  and  other  substances, 
they  employ  a  rough  brush,  and  a 
battledore  or  flat  piece  of  wood  to 
beat  the  clothes,  besides  washing 
machines.  The  result  of  these  ope- 
rations is,  that  shirts  are  worn  out 
and  reduced  to  rags,  after  being 
washed  only  about  thirty  times. 
Often  have  we  been  surprised  to 
see  the  females  beating  their  linen 
clothes  in  the  benches  in  the  float- 
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ing  machines  on  the  Seine,  between 
the  Pont  Neiif  and  the  Pont  des 
Beaux  Arts,  and  the  result  is  only 
what  we  anticipated  from  the  ope- 
ration. 

The  experiment  was  made,  by 
washing  body  and  house  Hnen,  &c. 
with  potatoes  only  three-parts  boiled, 
instead  of  soap,  or  the  alkalies — 
salt,  lime,  &c. — generally  used.  The 
linen  cloth,  consisting  of  shirts, 
sheets,  coverlet,  table-hnen,  towels, 
brewers'  aprons,  hospital-linen,  &c. 
were  first  thrown  into  a  tub,  to  soak 
in  water  for  about  an  hour.  They 
were  then  put  in  a  copper  of  hot 
water,  from  which  they  were  taken 
separately,  and  thoroughly  rubbed 
with  potatoes,  the  same  as  with 
soap.  The  whole  thus  prepared, 
after  being  well  rubbed,  rolled,  and 
wrung,  were  a  second  time  thrown 
into   the    copper^   together  with    a 


quantity  of  potatoes   in  the   afore- 
mentioned state. 

After  boiling  for  about  half  an 
hour,  the  clothes  were  again  taken 
out ;  then  turned,  thoroughly  rub- 
bed all  over,  and  wrung;  and 
then  thrown  into  the  copper  again 
for  some  minutes.  They  were  next 
well  rinsed,  in  a  large  quantity  of 
water,  twice  over,  and  then  allowed 
to  remain  for  half  an  hour  in  cold 
water.  They  were,  lastly,  put  into 
a  press  to  drain,  and  then  hung  up 
to  dry.  The  time  occupied  by  these 
different  processes,  was  about  two 
hours  and  a  half.  The  Hnen  thus 
washed  was  perfectly  clean,  free 
from  all  grease,  and  looked  very 
white.  Even  the  kitchen  linen, 
which  generally  retains  a  greasy 
smell,  whatever  means  be  employed 
to  clean  it,  was  after  the  process 
perfectly  sweet. 


ON  UNEQUAL-A 

Though  the  writers   on   balances 
require,  and  are  very  solicitous  to 
procure,    a   perfect  equality  in  the 
arms,  yet  as  this  equality  is  exceed- 
ingly difficult,  if  not  impossible,  to 
be  obtained,  so  neither  does  it  ap- 
pear anywise  necessary   to  the  ac- 
curacy of  the    instrument!     If  ten 
equal  weights,  put  into  one  scale, 
are  counterpoised  by   a   weight  in 
the  other  ;  and  if  the  ten    weights 
be  then   removed,    and  a  piece  of 
silver   or  brass  plate   put   in    their 
room — it   is   evident,    that,    when 
this  plate  shall  be  made  to  balance 
the  counterpoise,  it  will  be  exactly 
equal  in  weight  to  those  ten  weights, 
however  unequal  the    arms  of  the 
balance  may  be  :  and  consequently, 
that  "  any  unequal-armed  balance, 
may  on  this  principle,  have  a    set 
of  weights  adjusted    to    it ;    which 
being  used  always  in  one  scale,  the 
instrument  shall  be  of  the  same  ac- 
curacy  as   if  the  arms  were  most 
exactly  equal." 


RMED  BALANCES. 

The  best  way  of  procuring  smal 
equal  weights  for  nice  experiments* 
is  by  cutting  equal  lengths  of  the 
finest  silver  wire.  The  silver  thread, 
kept  equally  stretched  by    a  heavy 
body    at    the  end,    may    be    coiled 
close  round  a  thicker  piece  of  brass 
wire,  and  all  the  coils  be  cut  through 
at  once,  by  a  sharp  instrument  ap- 
plied   lengthwise.     "  Silver-wire  is 
drawn    to    such    extreme    fineness, 
and  of  such  a  uniform    thickness, 
that  weights  thus  made  by  mensu- 
ration, are  of  greater  nicety  than  it 
is  possible  for  any  balance  to  weigh." 
A  piece  of  the  wire,   whose  length 
is  very  sensible,  and  much  farther 
divisible,    shall   not  have   sufficient 
weight  to  give  any  sensible  motion 
to  the  most  delicate  balance.  These 
small  pieces,  such  as  will  just  move 
the  balance  when  empty,  and  which, 
consequently,  will   not  move   it  at 
all  when  loaded,   are  a  very  useful 
appendage  to  the  adjusted  series  of 
weights. 
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Though  a  balance  appears  exactly     other.     One  of  the  smalF  weiahtg, 


in  equilibrio,  yet  one  side  may  real 
ly  preponderate  by  any  quantity  of 
force,  less  than  that  which  is  suffi- 
cient to  overcome  the  friction  on  the 
centre  ;  as  less  additional  weight  will 
serve  to  depress  this  side  than  the 


tried  first  in  the  one  and  then  in 
the  other  scale,  will  enable  us  to 
judge  whether  the  equipoise  is 
exact,  or  on  which  the  prepondera- 
tion  lies. 

W.L. 


ON  COPPER  SOLDERS. 


TttEftE  are  two  kinds  of  solders 
for  copper,  one  for  hard,  and  the 
other  for  soft  soldering.  The  hard 
solder  is  made  with  eight  parts  of 
copper,  and  one  part  of  zinc.  The 
copper,  is  first  melted  in  a  crucible, 
and  during  the  operation  the  zinc 
is  also  heated.  When  the  copper 
is  melted,  the  zinc  is  thrown  hot 
into  it  ;  the  crucible  is  then  cov- 
ered, and  the  whole  well  shaken 
together.  In  two  or  three  minutes, 
the  metal  is  poured  out,  through 
the  twigs  of  a  birch  broom,  placed 
over  a  proper  vessel  filled  with  wa- 
ter. By  this  process,  the  metal  is 
divided  into  small  grains,  after 
which  it  is  well  v/ashed  and  kept 
for  use.  This  solder  is  very  fusi- 
ble, as  well  as  malleable. 

A  good  solder  may  be  made  of 
an  alloy,  composed  of  three  parts 
of  copper  and  one  of  zinc.  In  gen- 
eral, the  solder  is  harder  or  softer, 


according  to  the  quantity  of  copper 
employed.  The  more  copper  is 
used,  the  harder  is  the  solder,  but 
less  fusible.  The  highest  degree 
of  hardness  is  produced,  when  ten 
parts  of  copper  are  united  with  one 
part  of  zinc,  but  it  is  the  least  fusi- 
ble. Solders  of  various  degrees  of 
fusible  power  are  often  necessary, 
especially  when  several  pieces  are 
to  be  soldered  to  each  other.  The 
least  fusible  solder  is  first  used,  and 
and  the  others  in  succession,  ac- 
cording to  the  number  of  pieces  to 
be  soldered.  By  this  means,  the 
first  soldered  pieces  are  not  affected 
by  the  degree  of  heat  necessary  to 
join  the  rest. 

Soft  solder  is  a  mixture  of  two 
parts  of  tin  and  one  of  lead,  poured 
into  ingot  moulds.  It  is  used  with 
a  hot  iron,  as  plumbers  and  tin- 
smiths use  it. 

P.T 


ON  RECKONING  TIME. 


Sir, — There  is  a  question  con- 
nected with  Geography,  on  which 
I  have  disagreed  with  many  peo- 
ple. It  is  concerning  the  difference 
that  there  is  in  reckoning  time,  be- 
tween the  people  who  live  under 
different  meridians,  in  consequence 
of  the  Sun's  coming  to  those  meri- 
dians at  different  times.  It  is  main- 
tained, by  some,  that  there  can  be 
no  more  than  twelve  hours,  between 
any  two  places  of  the  world,  at  the 
same  time.     Now,  I  maintain  that 


there  must  be  much  more  than 
twelve  hours,  between  some  places 
and  others.  The  inhabitants  of 
London,  those  of  Botany  Bay,  and 
those  of  Washington,  cannot  all 
reckon  time  within  twelve  hours  of 
each  other.  If  those  of  Botany  Bay 
reckon  it  ten  hours  before  those  of 
London,  and  if  those  of  London 
reckon  it  five  hours  before  those  of 
Washington,  then  will  those  of  Bo- 
tany Bay  reckon  it  fifteen  hours 
before  those  of  Washington.  When 
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it  is  Sunday  mid-day  at  London,  it 
will  be  Sunday  night,  ten  o'clock, 
at  Botany  Bay,  and  Sunday  morn- 
ing, seven  o'clock,  at  Washington. 
Upon  the  same  principle,  suppos- 
ing that  there  were  people  under 
every  meridian  round  the  world, 
and  supposing  that  they  were  all 
agreed  to  reckon  time,  as  nearly  in 
the  same  manner  as  possible,  the 
inhabitants  of  some  places  mnst 
reckon  it  nearly  twenty-four  hours 
earlier  than  those  of  some  other 
places  ;  and  those  people  who  differ- 
ed so  much  in  their  reckoning  of 
time,  would  live  nearly  under  the 
same  meridian.  Those  fifteen  de- 
grees to  the  West  of  this  meridian, 
would  reckon  it  twenty-two  hours 
earlier  than  those  fifteen  degrees  to 
the  East  of  it :  those  thirty  degrees 
to  the  West  of  it,  would  reckon 
twenty  hours  earlier  than  those 
thirty  degrees  to  the  East  of  it, 
and  so  on  round  the  world.  This 
theory  I  hold  to  be  as  incontrovert- 
ible as  any  self-evident  proposition. 
By  many,  I  doubt  not,  the  truth  of 
it  will  be  admitted  at  once  ;  but  by 
many  others  it  has  been  held  to  be 
absurd  ;  and  the  Editor  of  a  certain 
})eriodical  work  said  that  the  fiilsity 
of  the  theory  was  evident. 

It  does  not  appear,  by  this  theory, 
that  there  are  places  whose  inhabi- 
tants differ  twenty-four  hours  in  reck- 
oning time  ;  but  only  that  if  there 
were  people  under  every  meridian 
round  the  world,  who  all  agreed  to 
reckon  it  as  nearly  in  the  same 
manner  as  possible,  some  of  them 


must  i^ckon  it  nearly  twenty-four 
hours  earlier  than  others.  If  there 
be  not,  in  reality,  some  people  who 
differ  nearly  twenty-four  hours  from 
others,  I  think  it  must  be  either 
because  there  is  some  vast  portion 
of  the  globe,  under  whose  meridi- 
ans, from  pole  to  pole,  there  are  no 
inhabitants  to  reckon  any  thing 
about  time  ;  or  because,  if  there  be 
inhabitants,  their  manner  of  reck- 
oning time  is  so  dissimilar  to  that 
of  the  inhabitants  of  the  world  in 
general,  that  they  cannot  be  taken 
into  the  account :  and  the  number 
of  degrees  of  longitude  contained 
in  this  portion  of  the  globe,  is 
exactly  proportioned  to  what  the 
greatest  difference  in  reckoning  time 
wants  of  twenty-four  hours.  I 
would  like  if  any  of  those,  who  hold 
that  there  can  be  no  more  than 
twelve  hours  between  any  two 
places  of  the  world,  would  tell  me 
what  day  and  hour  it  is  at  Botany 
Bay,  and  what  day  and  hour  it  is  at 
W^ashington,  at  that  instant  of  time 
when  it  is  Sunday  mid-day  at 
London  ?  .     :   '  ' 

In  considering  this  question,  the' 
particular  days,  as  well  as  the  parti* 
cular  hours  and  places,  which  may 
be  fixed  on  for  the  purpose  of  illus- 
trating it,  must  be  always  kept  in 
view.  I  believe  it  is  much  owing 
to  want  of  attention  to  this  rule, 
that  the  subject  is  not  more  gene- 
rally understood. 

I  am,  Sir,  your's,  &c. 

T. 

Glasgow,  1st  September,  1824. 


CUBE  ROOT  QUERY  SOLVED. 

(See  page  25,  Vol.  II.) 


Problem — How  to  tell  immedi- 
ately, without  the  pen,  the  cube 
root  of  any  number  containing  six 
figures,  when  only  three  of  them  are 
given,  namely,  the  units'  figure, 
and  the  figures  in  the  places  of  tens 


of  thousands,  and  hundreds  of  thou->^ 

sands. 

It  is  well  enough  known  that  th& 
cube  root  of  such  a  number  must 
consist  of  two  places  only,  namely, 
units  and  tens.     Now,  the  first  two* 
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figures  of  the  number  on  the  left 
hand  are  given,  which  are  sufficient 
to  determine  the  tens  of  the  root  j 
and  the  unit  figure  of  this  number 
is  sufficient  to  determine  the  units 
of  the  root.  Annex  a  cipher  in  the 
mind  to  the  first  two  figures  of  the 
number  ;  find  the  nearest  cube  root 
of  these  three  figures,  and  it  will  be 
the  tens  of  the  root.  The  units  of 
the  root  will  be  found  from  the  units 
of  the  number,  by  remembering  that 
the  cubes  of  1,  4,  5,  6,  and  9,  ter- 
minate in  1,  4,  5,  6,  and  9,  respec- 
tively, and  that  the  cubes  of  2,  3,  7, 
and  8,  terminate  in  8,  7,  3,  and  2, 
respectively.     Thus,  in  the  example 


proposed  by  J.  D.  E.,  the  figures 
stand  thus,  43  ...  6.  Now,  by  an- 
nexing 0  to  43,  it  becomes  430,  and 
the  nearest  cube  to  430,  is  343,  the 
root  of  which  is  7,  or  the  tens  of  the 
root.  The  unit  figure  of  the  num- 
ber being  6,  the  unit  figure  of  the 
root  will  also  be  6.  Hence,  76  is 
the  root  required.  The  proof  of  this 
is,  that  76  X  76  X  76  =  438976 
the  complete  number.  It  is,  per- 
haps, unnecessary  to  state,  that  the 
solver  of  the  query,  without  the 
pen,  must  have  in  his  memory  the 
cubes  of  the  nine  digits.  We  hope 
that  J.  F.  will  no  longer  consider 
J.  D.  E.  a  Conjurer, 


TABLE  OF  THE  WEATHER,  FROM  Dr.  HERSCHELL'S 
OBSERVATIONS. 


Sm, — The  following  Table  is  from 
observations  taken  by  the  late  celebrated 
l)r.  Herschell,  concerning  the  weather. 
1  found  it  to  be  pretty  correct  during 
the  summer  and  autumn  of  1823.  The 
present  season  being  so  very  fine,  I  paid 


but  little  attention  to  it,  but  it  may  be  of 
use  to  some  of  your  readers. 
1  am,  Sir, 

Your  obedient  Servant, 
M.  A. 
Sd  Sept.  1824. 


t* 

Time  of  New  or  Fall  Moon, 

or  of  entering  the  First 

Quarter. 

Weather  likely  to  follow  during  the  Quarter. 

In  Summer. 

In  Winter. 

12     Noon,    to 
2    P.  M.    to 
4       —      to 

6       —       to 

10       —      to 
12Midnig|[^ 

2    A.  M.    to 

4       —      to 
6       — .       to 

8       —      to 

10       —       to 

2    P.M. 
4      — 
6      — 

10      — 

12  Midnight 

2    A.M. 

4      — 
6      — 

8      — 

10      — 

12   Noon, 

Snow  or  Rain. 

Fair  and  Mild. 

Fair. 
r  Fair,  Frosty,  if  Wind  N. 
3      or  N.  E. 
1  Rain  or  Snow,  if  Wind 
C      S.  or  S.  W. 

Fair  and  Frosty. 
5  Hard  Frost,  unless  Wind 
I      S.  or  W. 

Snow  and  Stormy. 

Snow  and  Stormy. 

Stormy. 
5  Cold,  Rain  if  Wind  W. 
I  Snow,  if  Wind  E. 

Cold,  with  high  Winds. 

Fair, 

5  Fair,  if  Wind  N.  W.  ... 
tRain,ifWindS.orS.W. 

Fair, 

Fair, 

Cold,  with  Showers,  .... 
Rain,  

Wind  and  Rain, 

Changeable,! 

Frequent  Showers, 
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ON  THE  ATMOSPHERE. 


[We  have  great  pleasure  in  laying  be- 
fore our  readers,  the  following  extract 
from  a  very  able  and  original  work,  en- 
titled, "  Meteorological  Observations," 
by  J.  F.  Daniel,  F.  R.  S.  It  contains 
the  results  of  some  very  elaborate  inqui- 
ries into  the  nature  of  the  atmosphere, 
with  which  the  author  has  been  engaged 
for  many  years;  these  results  are  the 
more  interesting,  as  they  serve  to  throw 
iight  on  some  inquiries  connected  with 
the  origin  of  the  globe,  a  subject  which 
we  are  happy  to  observe,  he  has  treated 
in  a  manner  highly  creditable  to  himself, 
and  useful  to  those  whose  minds  are  apt 
to  be  led  astray  by  the  sneers  of  philoso- 
phers, or  the  scoffs  of  infidels.] 

There  are   two  distinct  atmospheres, 
mechanically  mixed,    surrounding    the 
«arth  ;  whose  relations  to  heat  are  differ- 
ent,  and  whose   states  of  equilibrium, 
considering  them  as  enveloping  a  sphere 
of  unequal  temperature,  are  incompatible 
with  each  other.     The  first  is  a  perma- 
nently-elastic   fluid,    expansible    in   an 
arithmetical  progression  by  equal  incre- 
ments of  heat,  decreasing  in  density  and 
temperature  according  to  fixed  ratios,  as 
it  recedes  from  the  surface,  and  whose 
equipoise     under     such     circumstances 
would  be  maintained  by  a  regular  system 
of  antagonist  currents.    The  second  is  an 
elastic  fluid,  condensible  by  cold  with 
evolution  of  caloric ;  increasing  in  force 
in   geometrical   progression  with  equal 
augmentations  of  temperature  ;  permeat- 
ing the  former,  and  moving  in  its  inter- 
stices, as  a  spring  of  water  flows  through 
a  sand-rock.    "When  in  a  state  of  motion 
this  intestine  filtration  is  retorded  by  the 
inertia  of  the  gaseous  medium,  but  in  a 
state  of  rest  the  particles  press  only  upon 
those  of  their  own  kind.     The  density 
and  temperature  of  this  fluid  have  a  ten- 
dency likewise  to  decrease,  as  its  distance 
from  the  surface  augments ;  but  by  a  less 
rapid    rate     than    that  of    the  former. 
Its  equipoise  would  be  maintained  by  the 
adaptation  of  the  upper  parts  of  the  me- 
dium, in  which  it  moves,  to  the  progres- 
sion of  its  temperature,  and  by  a  current 
flowing  from  the  hotter  parts  of  the  globe 
to  the  colder.     Constant  evaporation  on 
the  line  of  greatest  heat  and  unceasing 
precipitation,    at   every   other   situation 
would  be  the  necessary  accompaniments 
of  this  balance.     Now  the  conditions  of 
these  two  states  of  equilibrium,  to  which, 
by  the  laws  of  Hydrostatics,  each  fluid 
must  be  perpetually  pressing,  are  essen- 
tially opposed  to  each  other.    The  vapour 


or  condensible  elastic  fluid  is  forced  to 
ascend  in   a  medium,  whose  heat   de- 
creases much  more  rapidly  than  its  own 
natural  rate  ;  and   it  is   therefore  con- 
densed and   precipitated   in   the   upper 
regions.      Its  latent  caloric  is  evolved  by 
the  condensation,  and  communicated  to 
the  air  ;  and  it  thus  tends  to  equalize  the 
temperature  of  the  medium  in  which  it 
moves,  and  to  constrain  it  to  its  own 
law.     This  process  must  evidently  dis- 
turb the  equilibrium  of  the  permanently- 
elastic  fluid,  by  interfering  with  that  de- 
finite state  of  temperature  and  density 
which  is   essential   to  its  maintenance. 
The  system  of  currents  is  unequally  af- 
fected by  the  unequal  expansion  ;  and 
the  irregularity  is  extended,  by  their  in-,, 
fluence,  much  beyond  the  sphere  of  the 
primary  disturbance.     The  decrease  of 
this  elasticity  above,  is  accompanied  by 
an  extremely  important  re-action  upon 
the  body  of  vapour  itself ;  being  forced  to 
accommodate  itself  to  the  circumstances 
of  the  medium  in  which  it  moves,  its  own 
law  of  density  can  only  be  maintained  by 
a  corresponding  decrease  of  force  below 
the  point  of  condensation :  so  that  the 
temperature  of  the  air,  at  the  surface  of 
the  globe,  is  far  from  the  term  of  satura- 
tion ;  and  the  current  of  vapour,  which 
moves  from  the  hottest  to  the   coldest 
points,  penetrates  from  the  equator  to  the 
poles,  without  producing'^that  condensa- 
tion  in    mass,   which   would   otherwise 
cloud  the  whole  depth  of  the  atmosphere 
with  precipitating  moisture.     The  clouds 
are  thereby  confined  to  parallel  horizon- 
tal planes,  with  intermediate  clear  spaces, 
and,  thus  arranged,  are  offered  to  the  in- 
fluence of  the  sun,  which  dissipates  their 
accumulations  and  greatly  extends  the 
expansive  power  of  the  elastic  vapour. 
The  power  of  each  fluid  being  in  propor- 
tion to  its  elasticity,  that  of  the  vapour 
compared  with    the  air,   can   never,    at 
most,  exceed  1  :  30  :  so  that  the  general 
character  of  the  mixed  atmosphere  is  de- 
rived from  the  latter;   which,  in  its  irre- 
sistible motions  must  1^^  the  former 
along  with  it.     The  insmipB,  however, 
of  the  vapour  upon  the  air,  thov^h  slow- 
er in  its  action,  is  sure  in  its  effects,  and 
the  gradual  and  silent  processes  of  evapo- 
ration and  precipitation  govern  the  bois- 
terous power  of  the  winds.     By  the  irre- 
sistible force  of  expansion  unequally  ap- 
plied, they  give  rise  to  undulations  in  the 
elastic  fluid  ;  the  returning  waves  dissi- 
pate the  local  influence,  and  the  accumu- 
lated effect  is  annihilated,  again  to  be 
reproduced. 
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In  tracing  the  harmonious  results  of 
such  discordant  operations,  it  is  impossi- 
ble not  to  pause,  to  offer  up  a  humble 
tribute  of  admiration  of  the  designs  of  a 
beneficent  Providence,  thus  imperfectly- 
developed  in  a  department  of  creation 
where  they  have  been  supposed  to  be 
the  most  obscure.  By  an  invisible,  but 
ever-active  agency,  the  vv'aters  of  the 
deep  are  raised  into  the  air,  whence 
their  distribution  follows,  as  it  were 
by  measure  and  weight,  in  proportion 
to  the  beneficial  effects  which  they  are 
calculated    to   produce.       By   gradual, 


but  almost  insensible  expansions,  the 
equipoised  currents  of  the  atmospliere 
are  disturbed,  the  stormy  winds  arise, 
and  the  waves  of  the  sea  are  lifted  up  ; 
and  that  stagnation  of  air  and  water 
is  prevented  which  would  be  fatal  to 
animal  existence.  But  the  force  which 
operates,  is  calculated  and  proportioned : 
the  very  agent  which  causes  the  dis- 
turbance bears  with  it  its  own  check ; 
and  the  storm,  as  it  vents  its  force, 
is  itself  setting  the  bounds  to  its  own 
fury. 

(To  be  concluded  in  our  next.) 


SUPPLEMENT   TO  MORRISON'S  COMPENDIUM  OF  ARITHME- 
■    TIC.     By  William  Have E,  Editor  of  the  Improved  Edition  of  Johnson's 
Dictionary,  &c.  &c.     Hutcheson  &  Co.  Glasgow,  18245.     Pp.  24. 


This  is  a  very  useful  and  necessary  Sup- 
plement to  Mr.  Morrison's  Book,  It 
supplies  the  want  of  the  usual  rules 
found  in  larger  works,  under  the  names 
of  Alligation,  Arithmetical  and  Geome- 
trical Progression,  and  Single  and  Double 
Position.  The  author  has  shown  his  in- 
genuity in  subjoining  some  useful  Alge- 
braical and  other  notes  at  the  bottom  of 
the  page,  containing  demonstrations  of 
the  rules  given  in  the  text.  He  has  also 
subjoined  to  each  of  the  rules  a  number 
of  very  ingenious  and  entertaining  ques- 
tions, from  which  we  extract  the  following 
one  for  the  amusement  of  our  readers. 

"  If  a  Cardinal  can  pray  a  soul  out  of 
purgatory  by  himself  in  an  hour,  a  Bishop 
in  3  hours,  a  Priest  in  5 hours,  and  a  Friar 


in  7  hours :  in  what  time  can  they  pray 
out  5^  souls,  all  praying  together? 

Suppose  105  hours,  the  number  arising 

from    multiplying   all  their   different 

times  together ;  it  is  evident  that  a  Car- 

dinal   could   pray   out    105   souls,   a 

Bishop  35,  a  Priest  21,  and  a  Friar  15 

souls.     The  sum  of  all  these  is  1054- 

35  +  214.15=176.     Then 

souls,    souls,   hours,     hours. 

As   176  :    51  :    105  :    :   3  :    16'  .   52|" 

Answer." 

In  conclusion,  we  may  mention,  that 

our    Correspondent   F.    T.,   in  our  last 

Number,  as  well  as  others  interested  in 

his   query   respecting    "  The    Roots   of 

Equations,"  will  find  a  complete  answer 

to  it  in  the  note  at  p.  20,  of  this  useful 

Supplement. 


VARIOUS  COMMUNICATIONS. 


ON  METALS. 

Mr.  Editob, — I  was  highly  plea?<ed 
to  observe  one  of  your  Correspondents, 
Y,,  attempting  to  throw  some  new  light 
on  the  subject  of  expansion.  I  beg  your 
attention  to  one  or  two  of  his  remarks; 
first,  "therqg(|lFvery  few  metals  so  pure 
that  they  do  not  lose  some  weight  in 
cooling,  after  having  been  heated  red-hot, 
or  melted."  For  my  part  I  cannot  con- 
ceive this ;  but  I  aflSrm,  that  it  is  while 
heating,  or  melting,  that  they  lose  weight, 
which  the  dross  found  in  the  furnace  ac- 
counts for;  for  if  it  be  so,  as  he  aflfirms, 
a  great  many  particles  undoubtedly  must 
fly  from  them  while  cooling,  invisible  to 
the  naked  eye. 

I  tried  one  experiment,  by  pouring 


two  pounds  of  melted  iron  into  a  pair  of 
balances,  and  found  it  the  same  weight 
when  cold  as  it  was  when  melted.  He 
likewise  considers  the  expansion  of  iron 
far  below  the  temperature  of  melted 
metals,  which,  in  my  opinion,  is  errone- 
ous ;  for  it  actually  takes  place  in  a  state 
of  fusion.  If  a  mould  be  made  of  found- 
er's sand,  to  hold  about  a  ton  of  metal, 
and  the  mould  be  so  filled  with  the  metal, 
in  a  very  few  minutes,  by  the  cooling 
and  consequent  sinking  of  the  mass,  it 
will  require  more  metal  to  keep  it  full, 
and  this  principle  continues  till  the  whole 
mass  gets  nearly  hard.  This  shows  how 
soon  contraction  begins ;  of  course,  it  is 
evident  that  expansion  must  be  quite  the 
reverse,     Jle  likewise  gives  an  example 
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of  a  needle  swimming  on  water  by  the 
repulsion  of  its  particles  ;  and  adds, 
«  that  the  same  repulsion  will  exist  be- 
tween melted  and  unmelted  iron,  even  in 
a  stronger  degree."  This  example,  how- 
ever, affords  but  a  faint  resemblance  of 
what  takes  place  in  metals ;  the  fact  is, 
if  a  piece  of  cold  metal,  without  dross, 
be  pressed  down  into  melted  iron,  three 
or  four  feet  below  the  surface,  as  soon 
as  the  pressure  is  taken  away  from  it,  it 
will  immediately  ascend  to  the  top  ;  now, 
if  the  repulsion  exists  in  such  a  strong 
degree  as  he  mentions,  why  will  it  not 
support  a  small  piece  of  lead;  for,  if 
melted  iron  were  in  a  pot,  and  were 
emptied  out,  the  lead  would  be  found  at 
the  bottom. 

With  respect  to  J.  C.'s  query,  Y. 
thinks  he  is  under  a  mistake  ;  but  he 
should  have  tried  the  experiment  to 
prove  it  so,  before  he  said  it.  But,  the 
fact  is,  Mr.  Editor,  that  Y.  is  under  a 
mistake  himself,  for  steel  actually  will 
expand,  when  heated.  I  tried  some  bars 
of  three  different  kinds  of  steel,  and  some 
•of  cast  steel,  each  of  which  was  a  foot  in 
length  while  cold,  and  on  heating  them 
at  the  common  degree  for  hardening, 
and  immersing  them  in  water,  each  of 
the  pieces  of  steel  expanded  about  1-16 
of  an  inch. 

I  am,  Sir, 

Your  most  obedient, 

D.  L.  M'. 

Johnstone,  13th  May,  1824. 

SOLUTION  OF  THE  SPHERE 
QUERY. 

Sir, — The  following  is  a  solution  to 
the  query  proposed  by  **  A  Hamilto- 
nian,"  at  page  25,  Vol.  II. 

There  are  two  cases  of  the  problem. 
To  find  how  much  water  would  run 
over,  were  a  heavy  sphere,  of  a  given 
diameter,  dropt  into  a  conical  vessel,  full 
of  water,  of  a  given  diameter  at  the 
mouth,  and  of  a  given  altitude  ? 

Case  1st,  Let  the  ratio  of  the  diameter 
of  the  sphere,  to  the  diameter  of  the 
conical  vessel  at  the  mouth,  be  the  same 
with,  or  greater  th^n,  the  ratio  of  the 
length  of  the  slant  side  of  the  conical 
vessel,  to  its  altitude.  In  this  case,  the 
sphere  will  be  in  contact  with  the  coni- 
cal vessel  at  its  edge  or  lip,  and  the 
centre  of  the  sphere  will  be  above  the 
surface  of  the  water.  The  height  of  the 
centre  of  the  sphere,  above  the  surface 
of  the  water,  is  equal  to  the  square  root 
of  the  difference  between  the  square  of 


the  radius  of  the  sphere  and  the  square 
of  the  semi-diameter  of  the  conical  ves- 
sel at   the   mouth.     Whence   the  solid 
content  of  the  spherical    segment,    im- 
mersed in  the  water  may  be  calculated. 
Case  2d,  Let  the  ratio  of  the  diameter 
of  the   sphere,   to  the  diameter  of  the 
conical  vessel  at  the  mouth,  be  less  than 
the  ratio  of  the  length  of  the  slant  side 
of  the  conical  vessel  to  its  altitude.     In 
this  case,  the  sphere  will  not  be  in  con- 
tact with  the  conical  vessel  at,  but  be- 
low, its  edge  or  lip.     The  height  of  the 
centre  of  the  sphere,  above  the  bottom 
of   the   conical  vessel,  is  equal   to  the 
rectangle  contained  by  the  length  of  the 
slant  side  of  the  conical  vessel  and  the 
radius  of  the  sphere,  divided  by  the  semi- 
diameter  of  the   conical   vessel   at   tho^ 
mouth.     To  the  height  of  the  centre  of 
the  sphere  above  the  bottom  of  the  coni- 
cal vessel,  add  the  radius  of  the  sphere, 
and,  if  the  sum  be  greater  than  the  alti- 
tude of  the  conical  vessel,   the  sphere 
will  be  but  partly  immersed ;    and  the 
excess  of  the  sum  above  the  altitude  is 
the  height  of  the  highest  point  of  the 
sphere  above  the  surface  of  the  water. 
Whence  the  solid  content  of  the  spheri- 
cal  segment,    immersed   in    the  water, 
may  be  calculated.     But,  if  the  sum  be 
either  equal  to,  or  less  than,  the  altitude 
of  the  conical  vessel,  the  sphere  will  be 
wholly  immersed. 

The  query  of  "  A  Hamiltonian"  be- 
longs to  the  2d  case  of  the  problem. 

Let  ABC,  fig.  7,  be  a  conical  vessel  full 
of  water.  Its  altitude  C  o = 6  inches,  and 
its  diameter  A  B,  at  the  mouth  =  5 
inches,  ab  dcfe,  a  sphere,  4  inches  in 
diameter,  dropped  into  the  vessel,  ABC. 
The  length  of  the  slant  side  of  the 
conical  vessel  is  equal  to  y'  A  o*  -j-  Co* 
=  V^  2.52-f6  2  =:Q.5  inches.  The 
ratio  of  the  diameter  of  the  sphere  to  the 
diameter,  A  B,  of  the  conical  vessel  at 
the  mouth,  will  be  found  to  be  less  than 
the  ratio  of  the  length  of  the  slant  side 
of  the  conical  vessel,  to  its  altitude. 
Therefore,  the  sphere  will  be  in  contact 
with  the  conical  vessel  a4|Hi||boints,  a,y, 
below  its  edge  or  lip,  as^^^sented  in 
the  figure.  Because  the  triangles  A  o  C, 
s  a  C,  are  similar,  A  o  :  a5  : :  A  C  :  C  ^. 

as  X  A  C 
Hence,   C  s  =   — .^—  that  is  = 


Ao 


2  X  6.5 


=  5.2  inches,  the  height  of 


2.5 

the  centre  of  the  sphere  above  the  bottom 


m 


THE  GLASGOW 


of  the  conical  vessel.  To  this  add  the 
radius,  s  d,  of  the  sphere;  and,  be- 
cause their  sum,  C  rf  =  7.2  inches,  is 
greater  than  the  altitude  of  the  conical 
vessel,  therefore,  the  sphere  is  but  partly 
immersed,  and  the  excess  (o  d  =  1.2 
inches)  of  their  sura  above  the  altitude, 
is  the  height  of  the  highest  point  of  the 
sphere  above  the  surface  of  the  water. 
Whence  the  solid  content  of  the  spheri- 
cal segment,  b  a  efc,  immersed  in  the 
water,  may  be  calculated,  and  vfill  be 
found  to  be  26.72215  cubic  inches,  near- 
ly. It  is  evident,  that  there  will  run 
over  a  quantity  of  water  equal  in  bulk  to 
that  portion  of  the  sphere  which  is  below 
the  water's  surface. 

I  am,  Sir,  your's,  &c. 

I  J.  A.  C. 

^  Glasgow,  21st  August,  1824. 

[Similar  solutions  were  given  by  J,  A.» 
L.  D.  L.,  and  G.  B.] 


TO  OBTAIN  PHOSPHORUS. 

Phosphorus  may  be  obtained  by  pouring 
acetate  of  lead  into  urine,  mixing  the 
white  powder  which  precipitates  with 
charcoal,  and  distilling  it  in  an  earthen 
retort  by  means  of  a  violent  heat.  The 
beak  of  the  retort  ought  to  be  plunged 
under  water.  The  phosphorus  drops 
into  the  water  like  melted  wax, 

W.  R. 

QUERIES. 

Sir, — Can  any  of  your  numerous  Cor- 
respondents furnish  me  with  a  practical 
recipe  for  good  black  marking  ink  for 
bales,  boxes,  and  the  like  ? — D.  A.  N, 

Can  any  of  your  scientific  Correspond- 
ents inform  me  of  a  mode  of  extracting 
foul  air  from  working  places  below 
ground  ?— W.  R. 


SCIENTIFIC  INTELLIGENCE. 


CUTTING  OF  HARD  STEEL  BY 
SOFT  IRON. 

At  Newhaven,  Connecticut,  in  America, 
this  experiment  has  been  performed  in 
the  most  perfect  manner.  A  wheel  of 
soft  and  very  thin  plate  iron,  six  inches 
in  diameter,  mounted  on  an  axis,  was 
made  to  revolve  with  such  rapidity,  that 
its  motion  became  entirely  imperceptible, 
and  the  wheel  seemed  to  be  at  rest. 
Pieces  of  the  best  and  hardest  steel,  such 
as  files,  and  that  used  for  gun-locks,  be- 
ing held  against  it,  were  cut  through 
with  a  very  great  degree  of  rapidity ; 
pieces  of  steel,  as  thick  as  the  plate  of  a 
common  joiner's  saw,  were  cut  almost  as 
rapidly  as  wood  is  cut  by  the  saw  itself. 

During  the  operation,  there  is  a  very 
vivid  coruscation  of  sparks  flying  off  in 
the  direction  of  tangents  to  the  edge  of 
the  wheel,  and  an  intense  ignition  of  the 
steel,  extending  considerably  in  the  front, 
and  on  either  side  of  the  section.  The 
pressure  agqinst  the  steel  is  so  strong, 
that  sometimes  it  is  thrown  against  the 
opposite  side  of  the  room  with  great  ve- 
locity. From  this  experiment  it  appears, 
that  none  of  the  common  operations  on 
cold  and  hard  steel,  will  cut  it  with  so 
much  rapidity  as  this  method. 

It  is  evident  that  this  is  only  a  parti- 
cular method  of  cutting  red-Iiot,  or,  per- 
haps, white-hot  steel,  as  the  mechanical 
force  produces  these  degrees  of  heatj 
and  tUis  is  one  of  the  best  modes  of 


evolving  heat  by  mechanical  impulse. 
The  steel,  of  course,  loses  its  temper,  at 
the  place  of  section,  but  nowhere  else  ; 
for  the  softening  extends  but  a  little 
way,  and  is  limited  to  a  narrow  portion, 
marked  by  the  iris  colours,  known  to  be 
produced  by  heat  upon  steel. 

It  appears  that  the  iron-plate  becomes 
only  warm  in  the  operation,  and  wears 
away  very  slowly  ;  indeed,  it  docs  not 
seem  to  wear,  for  the  edges  are  left 
rough  ;  and  the  channel  of  section  in  tlie 
steel  shows,  with  a  magnifier,  minute 
grooves,  running  in  the  direction  of  the 
revolution  of  the  wheel.  This  philosophi- 
cal experiment  is  highly  interesting,  and 
furnishes  severalpoints  for  solution.  First, 
whether  electrical  phenomena  are  not 
produced  in  some  peculiar  manner  ;  and, 
second,  why  the  heat  evolved  by  the  im- 
pulse is  all  nearly  concentrated  in  the 
steel,  and  scarcely  perceptible  in  the  iron ; 
also,  why  even  ignited  steel  is  so  easily 
cut  by  the  impinging  of  soft  iron. 

P.  S. 


Method  of  Preserving  Animals  for  tlie 
Illustration  of  Natural  History. — A  very 
interesting  lecture  on  the  modes  of  stuf- 
fing and  preserving  animals,  to  resemble 
life,  was  delivered  on  the  8th  January, 
before  the  Leeds  PhUosophical  and  Lite- 
rary Society^  by  C.  Waterton,  Esq.  We 
have  been  several  times  gratified  by  rang- 
ing through  the  Museum  of  this  youth- 
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ful  institution,  and  scarcely  know  how 
to  express  our  admiration  of  the  splendid 
and  extensive  collection  of  animals,  and 
specimens  of  organic  matter,  which  this 
Society  possesses,  through  the  liberality 
of  its  enlightened  patrons.  In  viewing, 
however,  the  beautiful  preparation  for 
rare  birds  and  beasts  collected  in  this 
Museum,  and  which  appear  to  be  still 
endued  with  life,  we  have  regretted,  that 
in  a  very  short  space  of  time  their  co- 
lours would  be  faded,  their  beauty  gone, 
and  their  furry  coats  or  plumage  moulder 
into  dust.  It  must  have  been,  therefore, 
peculiarly  interesting  to  this  Society,  and 
will  be  gratifying  also  to  every  student 
and  admirer  of  Natural  History  to  learn, 
that  the  means  are  now  discovered  of 
preserving  from  decay  the  very  sem- 
blance of  the  living  beasts  and  birds 
which  inhabit  the  most  distant  regions  of 
the  globe. 

Mr.  Waterton  (who  has  devoted  much 
of  his  time  to  travelling,  particularly  in 
South  America,  and  has  acquired  a  very 
considerable  collection  of  rare  animals) 
commenced  his  lecture  by  expatiating 
upon  the  advantages  which  science  and 
the  arts  obtain  from  extensive  museums 
of  natural  history,  but  lamented  that  the 
modes  hitherto  practised,  of  preparing 
animal  specimens,  had  not  been  found 
effectual  in  preserving  them  from  the 
ravages  of  moths.  Mr.  W.  describes  va- 
rious experiments  which  he  had  made  in 
the  progress  of  his  research,  and  at  length 
the  mode  by  which  he  had  fortunately 
succeeded  to  his  utmost  wishes. 

The  chemical  preparation  employed 
was  alcohol  mixed  in  strong  solution  with 
corrosive  sublimate,  in  which  the  skins  of 
the  beasts  and  feathers  of  birds  were 
steeped ;  and  the  spirit  being  absorbed 
by  all  parts  of  the  animal  substance,  car- 
ried the  poisonous  matter  with  it,  which 
having  saturated  the  skin  and  every  fibre 
of  the  fur  or  feathers,  totally  precluded 
the  possibility  of  any  insect  feeding  upon 
it ;  as,  of  all  poisons  known,  the  corro- 
sive sublimate  is  considered  to  be  the 
most  deadly  to  insects.  The  liquor  be- 
ing antiseptic,  preserves  the  animal  matter 
from  decay,  yet,  being  colourless,  does 
not  in  the  least  injure  the  tint  or  texture 
of  the  most  delicate  specimen.  Some  of 
the  specimens  produced  had  been  pre- 
pared in  this  way  twelve  years  ago,  and 
were  seen  to  be  still  as  beautiful  and 
perfect  as  those  recently  killed. 

The  latter  part  of  the  lecture  treated 
of  the  manner  in  which  animals  were 


usually  stuffed  with  oakum  or  tow,  by 
which  they  were  made  extremely  heavy 
and  ill-shapen,  as  well  as  inconvenient 
to  remove ;  while,  by  his  improved  mode 
of  stuffing,  as  was  exemplified  in  the  spe- 
cimens exhibited,  the  anatomical  char- 
acter of  the  subject  was  accurately  re- 
tained, and  being  made  hollow,  and  ca- 
pable of  separating  into  parts,  was  light 
and  conveniently  portable. 

For  the  purpose  of  dissection,  a  pen- 
knife and  a  hand  not  coarse  and  clumsy 
were  required,  and  that  was  all :  any 
man  might  learn  the  art  in  a  week.  In 
stuffing,  it  merely  required  cotton  for  the 
birds,  and  a  piece  of  wood  the  size  and 
shape  of  a  knitting-needle.  This  was 
the  mechanical  apparatus.  Mr.  W.  pro- 
ceeded to  give  several  important  instruc- 
tions as  to  the  process  of  stuffing,  and  toM^ 
expose  the  errors  of  the  present  system.^^ 
He  said  that  the  feathers  ought  to  be 
kept  close  and  smooth ;  that  every  bone 
should  be  taken  out,  to  the  very  beak, 
instead  of  leaving  in,  as  was  usual,  part 
of  the  skull ;  that  wires  should  not  be 
stuck  into  the  birds,  as  neither  their 
legs  nor  wings  required  it ;  that  the  or- 
bits of  their  eyes,  which  usually  increased 
in  size  from  the  shrinking  of  the  sur- 
rounding skin,  should  be  reduced  to  their 
natural  size  by  a  needle  and  thread,  be- 
fore the  eyes  were  inserted.  If  the  prepa- 
ration was  not  made  soon  after  the  death 
of  the  animal,  the  legs  would  shrivel, 
and  the  parts  most  thickly  covered  with 
feathers  would  dry  in  disproportion  to 
the  others.  It  was  not  wonderful,  then, 
that  the  specimens  found  in  the  most  ce- 
lebrated collections  in  Europe  were  all 
defective.  The  grand  discovery,  however, 
was  the  solution,  alcohol  and  corrosive 
sublimaXe,  •—Journal  of  Arts,  ^c, 

Perkins's  Steam- Engine. -—Kitox  all  the 
endeavours  which  had  been  made  to  con- 
struct a  generator,  none  had  been  pro- 
duced, which  would  hold  the  steam  under 
its  great  pressure,  without  very  consider- 
able leakage  at  the  joints  and  rivets.  This 
necessarily  reduced  the  power  which  a 
perfect  vessel  would  have  been  capable  of 
exerting,  and  under  these  (^SBttmstances, 
Mr.  Perkins  declined  producing  an  im- 
perfect specimen,  which  would  have  gone 
to  the  public  as  his  ultimafum. 

This  difficulty  is  now  removed,  a  gen- 
erator having  been  at  length  produced, 
of  wrought  iron,  without  any  seam  or 
rivets,  which  has,  we  understand,  been 
proved,  to  sustain   the  enormous  and 
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incredible  pressure,  of  twenty  thousand 
pounds  upon  every  inch  of  its  surface. 
This  very  extraordinary  and  unique  piece 
of  workmanship,  has  been  made  by  Mr. 
James  Russell,  of  Wednesbury,  and  is 
considered  by  Mr.  Perkins  to  have  sur- 
mounted all  his  practical  difficulties. 


Nick  of  Time. — As  a  proof  of  how 
much  may  depend  on  the  catching  the 
exact  moment  of  time,  even  in  other  oc- 
cupations than  that  of  the  husbandman, 
we  refer  our  readers  to  what  happened  a 
few  years  ago  at  Greenock,  which  cir- 
cumstance has  been  a  warning  to  the 
sailors  ever  since.  The  outward  bound 
fleet  of  merchantmen  had,  as  is  frequent- 
ly the  case,  been  confined  in  the  harbour 
for  several  weeks  by  contrary  winds.  In 
^he  middle  of  the  night  the  wind  shifted, 
rand  a  brisk  and  favourable  gale  sprung 
up.  As  this  change  was  altogether  un- 
looked  for  at  the  time,  the  crews  of  most 
of  the  vessels  were  carousing  on  shore, 
or  fast  asleep  in  their  hammocks — in 
fact,  the  crew  of  one  vessel  only  were  on 
the  outlook  at  the  time.  They  instantly 
weighed  anchor — set  all  sail — got  out  of 
the  harbour — doubled  the  point  of  land 
which  had  all  along  locked  them  in — and 
bore  out  for  sea.  In  half  an  hour  the 
wind  shifted  to  its  old  quarter ;  but  now 
they  were  more  independent  of  it,  be- 
cause they  had  sea-room  to  tack  against 


it.  Not  so  with  those  vessels  which  did 
not  embrace  the  opportunity :  they  re- 
mained as  they  were  in  their  old  station. 
The  consequence  was,  that  the  ship  which 
got  out  went  to  America,  a  distance  of 
four  thousand  miles — discharged  her  car- 
go— got  another  on  board — recrossed 
the  Atlantic — came  into  Greenock — and 
found  the  rest  of  the  fleet  exactly  where 
she  left  them.  What  a  triumph  was  this 
to  the  active  captain  and  crew,  and  what 
a  disgrace  to  the  others  !  Nor  was  this 
all.  The  captain  who  went  to  America, 
from  his  having  been  the  only  one  who 
carried  goods  to  the  market,  had  it  in 
his  power  to  ask  his  own  price  for  them, 
and,  as  there  was  no  competition,  he  got 
it.  Besides,  as  there  were  no  other  cap- 
tains to  compete  with  him  in  the  purchase 
of  his  returning  cargo,  he  alsd  purchas- 
ed it  at  his  own  terms ;  and,  by  these 
double  advantages,  enriched  his  em- 
ployers.— Duty  and  Advantages  of  Early 
Rising, 

Method  of  preserving  Preparations,—^ 
Mr.  W.  Cooke  of  London,  has  found, 
that  all  preparations  of  animal  bodies 
may  be  preserved  by  a  solution  of  mu- 
riate of  soda  or  common  salt.  He  finds, 
that  if  used  a  little  beloro  saturation,  it 
will  preserve  animal  substances  for  an 
indefinite  period,  at  all  the  temperatures 
of  our  atmosphere. 


REPORT  OF  THE 

GLASGOW  MECHANICS'  INSTITUTION, 

(Read  at  the  General  Meeting  of  the  Members,  held'\<th  September ,  1824.^ 


On  Saturday  evening,  the  4th  current, 
pursuant  to  Advertisement,  a  very  full 
Meeting  of  the  Members  of  the  Glasgow 
Mechanics'  Institution,  was  held  in  their 
Hall,  for  the  purpose  of  electing  a  Lec- 
turer on  Chemistry  and  Mechanics  for 
the  ensuing  Session, 

At  a  quarter  past  eight,  at  least  600 
Members  must  have  been  present,  when 
the  Committee  of  Management  entered, 
and  the  Chair  was  taken  amid  cordial 
applause.  After  a  few  observations  from 
the  President  Mr.  Watson,  Mr.  H. 
Barclay  read  the  following  brief  but  sa- 
tisfactory repj»rt  of  the  proceedings  of  his 
coadjutors  since  last  they  met  with  their 
constituents.  It  was  warmly  received, 
and  its  adoption  and  approval  unani- 
mously carried. 


REPORT. 

**  Before  entering  upon  the  important 
subject,  which  is  the  more  immediate 
object  of  this  Meeting,  the  Committee 
beg  leave  to  allude  to  two  circumstances 
of  a  very  gratifying  description  respect- 
ing the  prosperity  of  this  Institution. 

It  will  be  recollected,  that  at  the  last 
General  Meeting  of  the  Members,  a 
motion  was  made  and  carried,  that  the 
Committee  should  be  authorised  to  bor- 
row to  the  extent  of -£150,  for  the  pur- 
pose of  procuring  Apparatus.  It  will 
also  be  recollected,  that  the  propriety 
of  this  measure  was  at  the  time  much 
questioned. 

The  Committee,  therefore,  anxious 
to  take  no  step  which  might  not  meet 
with  the  cordial  consent  of  all  the  Mem- 
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bers,  and  recollecting  that  a  considerable 
debt  already  existed  on  the  Institution, 
thought  it  prudent,  in  the  first  place,  to 
make  a  trial  of  what  might  be  obtained 
by  way  of  public  donation.  With  this 
view,  they  took  it  upon  themselves  to 
address  a  few  Circular  Letters,  detailing 
what  the  Institution  had  already  done, 
and  was  likely  to  do,  and  mentioning 
the  distinguished  patronage  which  simi- 
lar Institutions,  its  Imitators,  had  re- 
ceived in  other  towns.  Without  any 
departure  from  the  principles  of  inde- 
dependence  on  which  this  Institution  set 
out,  the  letter  merely  begged  the  public 
attention  to  its  merits  and  claims. 

Several  of  the  Committee  volunteered 
their  services  in  what  is  generally  a  dis- 
agreeable task,— namely,  to  wait  on  the 
several  Gentlemen  to  whom  these  letters 
-were  addressed  ;  and  they  are  happy  to 
report,  that  they  have  hitherto  met  with 
the  most  flattering  reception.  During 
the  few  days  which  has  already  been  de- 
voted to  this  duty,  and  from  the  few  in- 
dividuals to  whom  application  has  as  yet 
been  made,  they  have  realised  upwards 
of  One  Hundred  Pounds,  The  Com- 
mittee have  published  the  names  of  the 
Gentlemen  who  contributed,  in  the  dif- 
ferent newspapers,  and  in  the  Glasgow 
Mechanics'  Magazine,  and  they  have 
little  doubt  but  they  may  yet  be  able  to 
double  the  sum  already  collected. 

It  might  perhaps  be  objected  to  the 
proceedings  of  the  Committee,  that  in 
this  matter  they  have  acted  without  au- 
thority ;  but  where  their  motives  were 
so  plain,  and  their  success  so  great,  they 
venture  to  hope  that  little  blame  will  be 
attached  to  them.  The  thanks  of  the 
Members,  at  all  events,  are  well  due  to 
the  Gentlemen  who  have  come  forward 
in  their  behalf.  No  slight  advantage 
which  has  arisen  from  the  steps  which 
the  Committee  have  thus  taken,  is  the 
public  expression  of  satisfaction  and  ap- 
proval,of  your  conduct  and  proceedings 
hitherto.  This  should  form  a  farther 
inducement  to  you  to  guard  against  any 
thing  which  in  the  slightest  degree  would 
tarnish  the  high  character  which  this 
Institution  now  holds,  not  only  in  the  . 
eyes  of  our  respectable  fellow-citizens, 
but  in  the  estimation  of  the  whole 
country. 

The  Committee  have  also  pleasure  in 
reporting  that  they  have  made  consider- 
able progress  in  the  procuring  of  ap- 
paratus. At  present  there  is  making  a 
most  approved  and  elegant  working  mo- 


del of  a  steam-engine,  as  well  as  me- 
chanical modelsof  levers,  pulleys, &c.  &c. 

Two  Members  of  the  Committee  are 
working  at  an  air-pump,  of  an  improved 
construction,  as  a  donation  for  the  Insti- 
tution. Mr.  Geo.  Young  is,  in  like  man- 
ner, engaged  in  making  a  Hydrostatic 
press.  Another  Member  is  employed  in 
constructing  a  Barker's  mill.  Mr.  Jen- 
kin's  has  finished  an  elegant  drawing  of 
a  steam-engine,  and  is  presently  working 
at  a  wooden  model  of  a  section  of 
the  same.  Messrs.  Leishman  and  Co. 
are  also  making  a  model  of  a  water-wheel 
for  the  Institution. 

The  Committee  feel  pleasure  in  men- 
tioning the  names  of  these  individuals, 
from  a  strong  conviction  that  it  will  in- 
duce many  others  immediately  to  come 
forward  in  a  way  which  will  at  once 
benefit  the  Institution,  and  distinguish 
their  own  talents  and  ingenuity.  Hav- 
ing thus  stated  these  gratifying  circum- 
stances, the  Committee  will  now  proceed 
to  a  more  important  subject,~the  object 
of  the  present  meeting." 

After  detailing  certain  matters,  relat- 
ing to  the  late  Lecturer,  the  report  pro- 
ceeds to  give  the  names  of  the  six  candi- 
dates, and  concludes  as  follows  ; 

"  The  Committee  consider  that  the 
matter  now  to  be  decided  upon,  is  one 
which  is,  perhaps,  the  most  important 
which  has  hitherto  occurred  in  the  In- 
stitution. The  welfare  and  character  of 
the  Institution  is  most  intimately  con- 
nected with  the  ability  of  its  Lecturers. 
Although  the  election  is  annual,  yet 
it  is  to  be  hoped,  that  this  provision  will 
operate  only  as  a  ■salutary  check;  and  that 
a  Lecturer  should  be  found  of  such  talent 
and  behaviour,  as  may  be  permitted  to 
live  and  die  in  the  service  of  the  Insti- 
tution. With  this  view,  it  is  hoped, 
that  it  will  not  be  the  solicitation  of 
friends,  nor  the  force  of  prejudice  or  par- 
tiality, which  will  either  give  or  with- 
hold a  single  vote.  If  a  Member  cannot 
fully  and  conscientiously  fix  upon  one  of 
the  Candidates  as  being  best  calculated 
to  add  honour  to  the  Institution,  and 
promote  its  interest,  it  would  certainly 
be  better  that  such  a  Member  should  de- 
cline voting,  than  bestow  his  suffrage 
from  mere  caprice. 

The  Members  will  bear  in  mind  that 
the  Lectureship  embraces  both  Chemistry 
and  Mechanics,  and  the  certificates  of 
the  applicants  willrequire  to  be  examined 
under  that  consideration.  An  important 
distinction  also  exists  between  those  with, 
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and  those  without  apparatus,  although 
this  distinction  is  now  of  much  less  im- 
portance, since  the  Institution  enjoys  so 
flattering  a  prospect  of  soon  possessing 
an  apparatus  of  their  own. 

It  would  be  a  matter  of  great  import- 
ance could  the  Members,  at  the  present 
time,  make  an  unanimous  choice  of  their 
Lecturer ;  and  with  this  view,  the  Com- 
mittee, who,  from  their  private  inquiries 
and  interviews  with  the  Candidates,  may 
perhaps  be  supposed  to  possess  better  op- 
portunities of  judging,  were  induced  to 
think  that  they  might  have  been  excused 
in  making  to  the  Class  a  recommendation 
as  to  him  whom  they  deem  best  fitted  for 
the  office.  But  in  a  matter  so  important, 
and  judging  between  applicants  so  respect- 
ably recommended,  they  felt  it  a  difficult 
task  to  be  unanimous  in  such  a  recom- 
mendation. 

The  Members  will  easily  see  that  there 
is  a  point  of  vast  importance  which  no 
testimonials  can  properly  decide.  The 
Committee  allude  to  the  style,  manner, 
and  address  of  the  Lecturers,  especially 
with  the  view  of  managing  a  Class  so 
unusually  numerous,  as  that  in  this  In- 
stitution. The  best  modeof  ascertaining 
this  important  point,  is  unquestionably 
by  requesting  the  Candidates  to  deliver 
a  specimen  Lecture  in  this  Hall.  The 
Committee  are  aware  that  several  ob- 
jections may  be  made  to  this  mode  of 
trial,  and  it  was  not  till  after  much  de- 
liberation (and  learning  that  at  least  three 
of  the  Candidates  were  willing  to  give 
such  Lectures)  that  they  this  morning 
unanimously  agreed  to  recommend  the 
adoption  of  this  plan. 

The  Committee  would  accordingly  re- 
spectfully suggest,  that  this  meeting  be 


adjourned  until  this  day  fortnight,  the 
18th  day  of  September  current,  and  that 
all  the  Candidates  be  requested,  in  the 
interim,  to  deliver  a  Lecture,  either  on 
Chemistry  or  Mechanics,  to  the  Mem- 
bers, in  their  Hall.  If  any  of  the  Can- 
didates decline  to  Lecture,  (which  it  is 
not  believed  they  will,)  they  may  still  be 
voted  for,  on  the  strength  of  their  certi- 
ficates. 

The  Committee  propose  that  the  Mem- 
bers be  admitted  to  those  Lectures,  on 
showing  their  usual  Tickets.  But,  for 
the  honour  of  the  Institution,  and  to  de- 
fray the  necessary  expense  incurred  by 
the  Candiates,  each  unsuccessful  Can- 
didate, who  has  so  Lectured,  shall  be  paid 
^63  3s.  from  the  Institution  funds.  The 
Committee  do  not  doubt  that  their  Con- 
stituents must  discover  the  propriety  of 
the  measure  they  now  recommend,  and 
they  have  only  again  to  press  on  their 
attention,  that  in  this,  and  the  future 
stages  of  the  election,  the  utmost  pro- 
priety and  caution  be  followed." 

A  variety  of  suggestions,  motions,  and 
countermotions  were  then  made  by  in- 
dividual Members,  and  explanations  fur- 
nished by  the  Chairman,  &c. 

The  result  of  the  whole  was  a  resolu- 
tion, that  the  Lecturers,  in  the  course 
of  the  week  next  but  one,  should,  in  an 
order  to  be  decided  by  Ballot,  each  deliver 
a  Lecture,  on  a  subject  of  their  own 
choosing,  before  the  Members  on  succes- 
sive nights  :  and  that  then  on  the  even- 
ing of  the  succeeding  Saturday,  the  18th 
instant,  the  Class  should  proceed  to  de- 
cide upon  their  claims  by  open  Ballot, 
and  without  farther  public  discussion. 
4th  September,  1824, 


NOTICES  TO  CORRESPONDENTS. 

J.  "W.,  Dunferline,  will  be  inserted— -Rusticus  has  been  received.— Messrs.  M'Lean  and  Nelson  will 
be  soon  satisfied  of  the  possibility  of  G.  B's  queries.— G,  N.  will  be  so  good  as  to  transmit  the  opera- 
tion  of  his  answer  to  the  query  of  Rusticus.— J.  P's  account  of  Dr.  Hale's  instrument  for  taking  deep 
Boundings,  will  be  inserted  on  the  first  opportunity. 


GLASGOW;     W.  R.  M'PHUN,  PUBLISHER,  155,  TRONGATE. 

PURVIS  AND  AITKEN,  PRINTERS. 
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Philosophy  is  the  mother  of  all  good  Arts." — Cicero. 
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MORTON'S  PATENT  SLIP,  FOR  HAULING  VESSELS  OUT  OF 
THE  WATER  FOR  REPAIRS,  &c. 


A  CARRIAGE  is  constructed,  as  re- 
presented in  the  plan,  Mdth  truck- 
wheels,  to  run  upon  the  iron  rail- 
ways of  the  inclined  plane  ;  these 
truck-wheels  having  flanges  to 
guide  them.  Blocks  are  laid  upon 
the  keel-heam  of  the  carriage,  to  a 
sufficient  height,  so  that  the  keel 
of  the  vessel  clears  the  ends  of  the 
cross-pieces  ;  and  each  block  em- 
braces four  trucks, — two  on  each 
side  of  the  beam.  The  blocks 
which  slide  upon  the  cross-pieces, 
are  made  up  to  correspond  to  the 
rising  of  the  vessel's  bottom.  These 
blocks  are  run  out  to  the  extremity 
of  the  cross-pieces,  and  their  ropes 
crossing  the  carriage,  are  reeved 
thi'ough  a  sheave  attached  to  the 
opposite  cross-piece,  up  to  the  top 
of  the  rope  rod.  The  shores  (if 
any  are  necessary,)  are  put  into 
their  places,  turn  upon  a  joint  at 
their  heel,  and  are  secured  (while 
the  vessel  is  floating  on,)  from 
falling  outwards  by  a  small  chain. 
The  carriage,  thus  prepared,  is  let 
down  the  inclined  plane  generally 
at  low  water,  but,  if  found  expedi- 
ent, into  the  water,  (as  the  weight 
of  metal  attached  thereto  keeps  it 
down  in  its  place,)  sufficiently  far 
to  allow  the  vessel  to  float  upon 
it.  The  chain-purchase  is  attached 
to  the  cairiage  ;  and  a  water-staff 
is  placed  at  the  fore-end  of  the 
keel-beam,  to  mark  the  depth  of 
water,  and  be  a  guide  in  floating 
the  vessel  on.  The  vessel  is 
brought  to  the  end  of  the  car- 
riage, and  hauled  over  it,  (having 
bow  and  quarter  lines  to  steady 
her,)  till  her  fore-foot,  or  advanced 
part  of  the  keel,  takes  the  blocks 
between  the  fore-foot  guides.  The 
ends  of  the  sliding  block-ropes  arc 
now  taken  from  the  rods,  on  board, 
but  kept  slack ;  she  is  still  hauled 


forward,  as  the  water  flows,  until 
the  keel  takes  the  blocks  at  the 
contracted  part  of  the  guides, 
which  are  just  wide  enough  to 
receive  it.  Being  still  afloat 
abaft,  (having  bet^i  provioasly  so 
trimniv;],)  the  vessel  is  then  ad- 
justed over  the  blocks  abaft  by  a 
Avater-line.  When  the  iron-guides 
are  hauled  up,  they  will  confine 
her  to  settle  down  truly.  By 
heaving  the  purchase,  she  will 
soon  take  the  blocks  abaft,  which 
is  observed  by  the  water-mark 
left  on  her  bottom ;  she  is  triimned 
upright,  and  the  foremost  bilge, 
or  sliding-blocks,  hauled  in  tight. 
As  she  rises  out  of  the  water,  each 
succeeding  block  is  hauled  in,  but 
not  till  the  weight  of  the  vessel 
has  settled  well  on  her  keel.  The 
sliding-blocks  are  prevented  from 
springing  back,  by  their  palls  fall- 
ing into  their  racks;  the  shores 
are  brought  to  her  sides,  and 
cleared.  When  thus  secured,  she 
is  hauled  up  the  inclined  plane,  at 
the  rate  of  from  2i  to  5  feet  per 
minute,  by  six  men  to  every  hun- 
di'ed  tons.  Being  hauled  up,  she 
is  shored  from  the  ground;  the 
keel-beam  is  secured  from  mov- 
ing ;  and  the  sliding-blocks,  Avith 
their  cross-pieces,  are  in  a  few 
minutes  removed,  when  the  vessel 
is  ready  to  be  repaired. 

The  blocks  being  relieved  of 
the  vessel  in  the  usual  manner, 
the  keel-beam,  M'ith  the  after 
cross-beam,  will  run  from  under 
her.  The  carriage  is  again  put 
together,  and  another  vessel  can 
be  hauled  up  astern  of  the  former. 

When  a  vessel  is  to  be  launched, 
the  cross-pieces,  with  their  blocks, 
are  put  under  her,  and  instantly 
let  into  the  water — or,  to  launch 
and  haul  up  vessels  the  same  tide, 
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temporary  blocks  are  put  under  the 
bottom  of  the  vessel  to  be  launched, 
upon  the  cross-pieces,  instead  of 
the  sliding-blocks,  which  are  pre- 
pared as  before  to  suit  the  bottom 
of  the  vessel  to  be  taken  up ;  the 
vessel  is  launched ;  when  she,  and 
the  temporary  blocks  which  stea- 
died her,  float  from  the  carriage, 
and  the  other  vessel  is  taken  on, 
and  hauled  up  as  formerly. 

Advantages  of  this  invention. 

1st,  The  vessel  being  above 
ground,  the  air  has  a  free  circula- 
tion to  her  bottom,  thereby  re- 
quiring no  firing ;  the  men  work 
with  much  more  comfort,  of  course 
quicker ;  and,  in  winter  particu- 
larly, they  have  light  better,  and 
much  longer,  than  within  the  walls 
of  a  dry  dock ;  considerable  time 
is  also  saved  in  carrying  and  re- 
moving the  materials  for  repairing 
the  vessel. 

2d,  Such  is  the  facility  of  its 
operation,  that  ships  can  be  hauled 
up,  inspected,  and  even  get  a  trif- 
ling repair,  and  be  launched  the 
same  tide :  and  the  process  of  re- 
pairing one  vessel  is  never  inter- 
rupted by  hauling  on  another,  as 
is  the  case  in  di-y  docks,  from  the 
necessity  of  letting  in  the  Avater. 
3d,  The  vessel  is  hauled  up  the 
inclined  plane,  at  the  rate  of  2  x  to 
5  feet  per  minute,  by  six  men  to 
€very  hundred  tons ;  so  that  the 
expense  of  hauling  up,  and  launch- 
ing a  vessel,  from  200  to  300  tons, 
does  not  exceed  thirty  shillings. 

4th,  A  slip  can  be  constructed 
at  about  one-tenth  the  expense  of 
a  di-y  dock,  and  be  laid  down  in 
situations  where  it  is  impossible 
to  have  a  dock  built. 

5th,  There  is  no  previous  pre- 
paration, or  fitting  bilge-ways, 
necessary. 

The  chain  of  the  mechanical 
power  is  attached  solely  to  the 


carriage  on  which  the  vessel  is 
floated;  therefore  the  vessel  is 
exposed  to  no  strain. 

The  whole  apparatus  can  be  re- 
moved from  one  place  to  another, 
and  be  carried  on  ship-board. 

Description  of  the  Plate. 

A,  A,  A,  A,  side-beam  of  the 
carriage,  with  trucks  or  rollers 
beneath,  at  each  cross-piece. — B, 
B,  B,  B,  side-way. — c,  c,  c,  c,  c,  c, 
c,  cross-pieces. — d,  d,  cross-pieces, 
with  racks. — c",  d',  aftermost  cross- 
pieces. — by  by  braces. — g,  g,  iron 
guides. — ^,  bfy  oblique  braces. — ^y 
gly  guides  to  receive  the  fore-foot 
of  the  vessel. — 5,  5,  Sy  s,  s,  Sy  Sy 
Sy  Sy  Sy  sliding-blocks — r,  sliding- 
block  rope. — s'y  s',  shore. — r',  r', 
rope  for  hauling  guide  or  crutch. 
— M,  midway,  with  rack. — N,  N, 
main  or  keel  beam  of  the  carriage. 
— P,  pm-chase. — W,  wheel  and 
pinion,  capstan,  or  other  purchase. 
— S,  large  stone. — C,  chain. — K, 
keel  of  the  vessel. — G,  guide  for 
the  after-part  of  the  keel. — p, 
rack-pall. — R,  R,  inclined  plane, 
road,  or  platform,  laid  nearly  with 
the  same  slope  as  the  slips  com- 
monly used  for  building  ships. — 
Fig.  1,  plan  of  the  slip  and  Car- 
riage.— Fig.  2,  side-view  of  the 
ship. — Fig.  3,  stem-view. — Fig. 
4,  head-view. 

At  Stobcross,  a  little  below  the 
New  Quay,  on  the  Clyde,  at  Glas- 
gow, there  is  a  slip  on  the  same 
principle  as  Mr.  Morton's,  but 
diff^ering  a  little  in  the  application. 
The  vessel  is  there  made  to  rest 
on  the  bilge,  or  under  part  of  the 
vessel,  instead  of  the  keel  as  in 
the  above  plan ;  by  this  means, 
she  requires  less  water  to  raise 
her  on  the  carriage,  as  the  groove 
between  the  iron  rail- ways  admits 
the  keel,  and  allows  it  to  move  up 
and  down  freely,  without  requir- 
ing any  support.      The  carriage 
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consists  of  two  separate  beams, 
resting  on  the  rail-ways,  without 
any  intermediate  keel  beam  or 
cross-pieces  to  connect  them  ;  to 


the  ends  of  both  are  attached  two 
connected  series  of  iron  rods,  and 
two  chains,  by  Avhich  they  are 
drawn  up  the  inclined  plane. 


ON  STEAM  NAVIGATION  IN  CANALS. 

(Read  before  the  Glasgow  Philosophical  Society.) 


Mr.  President, — About  twen- 
ty years  ago,  prompted  by  curio- 
sity, I  went  to  see  a  steam-boat 
plying  on  the  Great  Canal.  It 
had  been  fitted  up  by  a  Mr.  Sym- 
ington, and  was  said  to  be  patron- 
ized by  the  late  Lord  Dundas. 
The  arrangement  of  the  machinery 
in  that  steam-boat  was  considera- 
bly different,  although  the  princi- 
ples of  its  construction  were  the 
same  as  those  of  the  modern  ones 
plying  at  present  on  the  Clyde. 
To  the  numerous  spectators  its 
utility  as  a  moving  power  was 
obvious,  as  at  that  time  it  was 
dragging  four  heavy  loaded  ves- 
sels ;  but  the  surge  that  was  caused 
by  its  wheel  (for  it  had  but  one) 
was  considerable;  and,  when  forced 
behind  it,  met  the  bow  of  the  next 
vessel,  which  impelled  the  waves 
on  the  banks,  evidently  to  their 
great  injury,  by  washing  the  earth 
into  the  canal. 

Since  that  period,  several  en- 
gineers have  tm'ned  their  atten- 
tion to  obviate  this  defect,  and 
have  puzzled  themselves  more  in 
the  construction  of  a  steam-boat 
to  remedy  this  evil,  than  in  the 
attempt  to  improve  the  canal  so 
as  to  admit  of  the  navigation  of 
the  common  steam-boat.  I  recol- 
lect of  seeing  it  mentioned  in 
some  periodical  publication,  since 
steam-boats  had  become  so  com- 
mon, and  their  utility  for  inland 
navigation  so  obvious,  that,  at  a 
canal  in  the  neighbourhood  of 
Bath,  they  had  either  been  j^ro- 
posed  or  tried  by  rack  and  pinion 
working  on  the  pathway,  without 
the  use  of  paddles.     The  neces- 


sary turnings  and  windings,  which 
are  in  almost  every  canal,  and 
other  impediments,  such  as  feed- 
ers, wasters,  and  bridges,  are 
strong  objections  to  any  plan  of 
this  kind.  Extravagant  ideas, 
such  as  building  a  canal  of  ashler 
stone-work,  or  lining  its  sides  with 
cast-iron,may  have  often  occurred, 
but  no  sooner  were  they  thought 
of,  than  they  were  abandoned. 
An  idea  of  an  improvement  that 
would  be  effectual,  has  often 
passed  through  my  mind ;  and  I 
humbly  suggest  the  following  ob- 
servations, as  perhaps  worthy  the 
consideration  of  practical  men  en- 
gaged in  such  useful  undertakings. 

The  idea  may  be  reckoned  sim- 
ple, and  the  suggestion  of  the  same 
may  seem  to  possess  little  merit, 
because  it  has  no  glaring  effect  to 
recommend  it ;  yet  it  has  already 
received  the  sanction  of  experi- 
ence; and  though  neglected  by  the 
passing  multitude,  it  has  not  es- 
caped the  eye  of  the  cui-ious.  On 
the  bank  of  the  Clyde,  opposite  to 
the  new  quay  at  the  Broomielaw, 
about  two  years  ago,  some  stones 
were  laid  down  as  a  facing  or  de- 
fence to  the  bank  against  the  tide. 
These  stones  are  farther  extended 
and  consolidated,  and  they  are 
washed  perhaj)s  several  hundred 
times  a-day  by  the  waves  or  surge 
of  steam-vessels,  yet  none  of  the 
earth  is  washed  into  the  river.  In- 
deed, the  case  is  so  much  the  re- 
verse, that  the  stones  act  as  a  fil- 
ter, and  the  waves  falling  back 
through  them,  appear  much  purer 
as  they  subside. 

I  lately  had  an  opportunity  of 
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judging  of  tlie  practicability  of 
adopting  this  plan  on  the  canal, 
by  taking  a  survey  of  it,  on  both 
sides,  from  Port-Dundas  to  Lock 
16.  The  quantity  of  whin-stone 
rock  on  its  banks  is  great ;  and 
there  is,  in  particular,  on  the 
Barr-hill,  before  reaching  Kilsyth, 
a  quantity  sufficient  to  cover  the 
banks  of  all  the  canals  in  Europe 
in  the  manner  I  propose.  Now, 
if  the  depth  of  a  spade,  or  nine 
inches,  of  the  earth  were  taken  off 
the  present  facing  of  the  canal,  to 
the  perpendicular  depth  of  two 
feet  tlu-ee  inches,  it  would  give  the 
stones  the  proper  base  and  inclina- 
tion when  thrown  out  of  the  boats. 
This  should  be  brought  to  the  pre- 
sent height,  and  inclined  over  a- 
bout  two  feet  three  inches  more, 
thus  making  it  in  all  one  yard  and 
a  half — the  supposed  depth  of  the 
agitation  and  rise  of  the  wave. 
This  is  all  that  would  be  necessary 
to  be  done  on  the  south  bank  for 
the  whole  way.  The  north  bank 
ought  to  be  done  in  the  same  man- 
ner ;  but,  this  being  the  tracking- 
path,  a  foot-road  might  be  pre- 
served, at  no  great  expense,  by 
laying  small  stones,  one  yard  in 
breadth,  as  recommended  by 
M'Adam  in  his  publication  on 
road-making.  Any  waves  that 
might  dash  over  these  stones 
would  return  to  the  canal  much 
pm-er  than  they  were  thrown  out, 
as  the  water  would  return  through 


the  layer  of  stones  much  slower 
than  it  was  impelled  over  them, 
and  it  would  filter  in  its  descent. 

I  might  enlarge  on  the  certainty 
of  success  in  adopting  this  plan, 
and  might  advance  many  reasons 
in  its  favour  ;  but  this  will  be  ob- 
vious to  those  who  have  seen  its 
effects  on  the  banks  of  Clyde.  The 
great  object  to  be  gained  is  to  pre- 
vent the  destroying  of  the  banks, 
and  the  washing  of  the  earth  into 
the  canal.  The  facing  of  the  banks 
with  stones  will  strengthen  and 
consolidate  them,  and,  instead  of 
tending  to  wash  the  earth  and  mud 
into  the  canal,  will  retain  what  is 
moved  from  the  centre,  and  gra- 
dually increase  the  depth.  This 
plan,  besides,  will  be  eventually 
much  cheaper  than  the  present,  as 
the  banks  have  to  undergo  con- 
stant repair. 

An  engine  of  ten  horse  power 
would  enable  track-boats  of  the 
size  of  the  present  ones  to  make 
their  trip  in  a  much  shorter  time. 
Their  funnels  might  be  made  also 
with  folding  joints,  like  what  are 
named  jocteleg  masts,  or  in  pieces 
to  move  up  and  down  like  the 
lengths  of  a  telescope,  so  that  the 
draw-bridges  will  not  require  to  be 
raised,  so  as  to  retard  their  pro- 
gress. The  coals  for  fuel  would 
also  be  less  expensive  there  than 
in  many  places,  as  they  are  to  be 
found  in  abundance  on  the  banks 
of  the  canal. — T. 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

Particularly  with  reference  to  Mathematical  and  Mechanical  Science, 


The  Mathematical  Sciences  have 
been  long  valued  for  their  various 
and  extensive  utility.  In  almost 
every  branch  of  Natural  or  Me- 
chanical Philosophy,  their  para- 
mount importance  is  universally 
acknowledged.  In  the  branch  of 
Mechanics,  however,  they  are  well 
known  to  be  absolutely  necessary. 


not  only  because  its  first  principles 
are  mathematically  demonstrated, 
but  because  it  is  indebted  to  these 
sciences  for  the  rapid  advances 
which  it  has  made  during  the  last 
half  century,  and  which  have 
brought  it  to  a  state  bordering 
upon  perfection.  Of  all  the  sci- 
ences, Astronomy  is  that  which  is 
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most  indebted  to  the  Mathematics. 
By  their  aid,  it  has  reached  that 
sublime  and  towering  elevation  on 
which  it  stands  at  the  present  mo- 
ment ;  and  has  at  length  attained 
such  a  state  of  excellence,  as  to 
receive  the  universal  assent  of  phi- 
losophers that  it  is  absolutely  per- 
fect,— a  thing  which  cannot,  and 
perhaps  never  will,  be  said  of  any 
other  human  attainment.  By  this 
science,  man  has  been  enabled  to 
explore  the  regions  of  the  stars, 
and  even  to  ascertain  the  compo- 
sition of  the  universe.  So  true  was 
the  saying  of  the  ancient  Philoso- 
pher, that  "  Arithmetic  and  Geo- 
metry where  the  two  wings  where- 
by man  might  mount  up  to  heaven." 
From  such  an  eminence,  however, 
we  must  at  present  descend,  and 
take  a  view  of  the  infant  state  of 
those  sciences  which  have  pro- 
duced such  a  mighty  change  in  the 
opinions  of  mankind,  and  which 
have  enabled  them  to  soar  so  far 
above  the  grovelling  occupations 
of  a  savage  life.  Such  a  procedure 
must  evidently  be  accompanied 
with  eminent  advantages  to  him 
who  may  be  desirous  of  entering 
upon  the  study  of  a  species  of 
knowledge  which  has  for  ages  oc- 
cupied the  most  learned  and  the 
wisest  of  their  race.  Unacquainted 
as  he  may  be  with  the  first  feeble 
advances  which  the  founders  of 
science  were  able  to  make,  the 
narration  of  them  must  have  an 
inspiring  influence  over  his  mind, 
as  it  will  show  him,  that,  so  far 
from  despairing  of  the  acquisition 
of  knowledge,  he  may  thence  draw 
the  brightest  hopes  of  his  own 
rapid  advancement.  He  will  see 
that  he  has  only  to  follow  the  foot- 
steps of  the  great  and  leading  spir- 
its of  science,  assured  that  these, 
once  gained,  become  infinitely 
easier  to  all  that  follow ;  just  as, 
when  a  band  of  adventurous  war- 


riors, invading  an  unknown  coim- 
try,  have,  in  the  progress  of  their 
march,  been  intercepted  by  a  river 
whose  depth  is  unknown,  and  alt 
are  apparently  at  a  loss  how  to 
act,  till  one,  bolder  than  the  rest, 
plunges  into  the  stream  at  once, 
and,  having  found  footing,  and  at 
length  gained  the  opposite  shore, 
invites  his  companions  to  foUow 
without  fear  of  danger.  This  si- 
mile, however,  if  just  in  one  sense, 
affords  also  an  apposite  contrast  in 
another.  By  the  changes  that  may 
take  place  in  the  channel,  or  the 
banks  of  the  river,  after  the  over- 
flowing and  rapidity  of  its  waters 
during  the  time  of  an  inundation, 
or  flood,  it  may  be  rendered  so 
totally  impassable,  that  the  war- 
riors, on  their  return  with  the 
spoil,  may,  in  attempting  to  re- 
cross  its  streams  without  exami- 
nation, be  finally  overwhelmed  in 
ruin.  Not  so  is  the  case  with  the 
votary  of  science;  the  footsteps 
which  he  successively  gains,  in  his 
progress,  remain  immoveably  firm, 
till  he  reaches  the  end  of  his  course, 
and  he  may  trace  them  and  retrace 
them  at  pleasure ;  for,  having  stood 
the  attacks  of  ages,  they  are  at  last 
found  to  be  established  on  princi- 
ples eternally  true,  and  capable  of 
carrying  conviction  to  the  mind, 
even  though  the  whole  material 
world  were  to  vanish  as  a  scroll, 
and  "  leave  not  a  wreck  behind." 
In  tracing  the  progress  of  sci- 
ence, it  is  frequently  not  so  diffi- 
cult either  to  ascertain  what  was 
early  knovm  in  any  of  its  various 
depai'tments,  or  to  describe  it  pro- 
perly when  once  it  is  ascertained, 
as  it  is  to  mark  the  chronological 
steps  in  the  series,  and  to  show  the 
gradations  by  which  it  may  have 
passed  from  its  rude,  accidental,  or 
imperfect  origin,  to  the  mature 
state  in  which  we  now  behold  it, 
and  from  which  we  are  incessantly 
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deriving  so  many  advantages. 
Moralists  have  frequently  illus- 
trated the  nature  of  human  life 
by  the  simile  of  a  bridge  of  num- 
erous arches,  of  which  the  whole 
is  seen,  except  the  extremities, 
which  are  pictured  as  enveloped 
in  clouds,  thereby  showing  that 
the  beginning  and  the  termination 
of  our  existence  are  equally  un- 
known ;  if  it  may  be  allowed  to 
invert  this  simile,  it  may  then  be 
applied  to  the  history  of  science, 
where  the  extremities  are  illumi- 
nated, but  mists  and  darkness  hang 
over  the  greater  part  of  the  inter- 
vening space. 

To  the  mechanic,  aspiring  after 
philosophical  knowledge,  it  will 
be  useful  to  fix  his  attention,  for 
a  little,  on  the  extremities  that  are 
most  distinctly  marked — to  con- 
trast the  appearance  of  the  early 
germ  with  that  of  the  mature 
plant,  and  to  bring  before  his  in- 
tellectual eye  the  astonishing  dif- 
ference between  the^r*^  thought 
and  the  expanded  series  of  deduc- 
tions from  it — between  the  naked 
and  simple  propositions  that  were 
fii*st  discovered,  and  the  complete 
system  of  truths,  in  particular  sci- 
ences, of  which  they  at  present 
form  the  most  inconsiderable  part. 

In  recounting  the  history  of  the 
Mathematical  Sciences,  it  is  cus- 
tomary for  the  historian  to  notice 
all  the  philosophical  discoveries  of 
the  men  who  have  been  disting- 
uished for  their  predilection  for 
these  sciences ;  not  only  because 
they  are  in  general  intimately  con- 
nected, but  because,  in  many  in- 
stances, the  most  brilliant  of  the 
former  were  owing  to  their  re- 
searches into  the  latter ;  and,  dry 
and  unentertaining  as  the  Mathe- 
matics have  been  by  many  consid- 
ered to  be,  yet  they  have  produced, 
in  the  minds  of  the  discoverer, 
more  extatic  feeling  than  ever  was 


excited  by  any  other  human  pur- 
suit. Removed  from  the  things 
of  sense  and  of  time,  the  mathe- 
matician feasts  on  a  banquet  of 
pure  intellectual  joy  of  his  own 
creation,  and  he  feels  as  if  his  whole 
frame  were  encircled  by  a  kind  of 
airy  sublimation,  which  renders 
him  for  the  moment  insensible  to 
all  the  gross  and  sensual  pleasures 
of  the  material  world.  Unpro- 
ductive as  the  study  of  these  sci- 
ences seem  at  first  sight  to  be, 
they  have  contributed  more  to  the 
laying  a  solid  foundation  for  the 
noble  pyramid  of  knowledge, 
whose  summit  now  reaches  to 
Heaven,  than  all  the  achieve- 
ments of  the  political,  the  moral, 
or  the  speculative  philosopher, 
from  the  days  of  Aristotle  to 
those  of  a  Bacon,  or  a  Locke,  of 
a  Hume,  or  a  Stewart. 

Science  began  to  dawn  in  those 
genial  climes  which  are  first  illu- 
minated by  the  rising  sun.  And, 
like  that  luminary,  though  its  early 
rays  were  compai-atively  feeble 
and  dimly  seen  tlirough  the  mist 
of  an  extended  atmosphere,  yet  its 
progress,  though  less  rapid,  M^as 
gradually  enlightened  by  the  fire 
of  superior  genius,  till  it  ultimately 
rose  to  its  meridian  height,  and 
burst  forth  with  unlimited  splen- 
dour. Let  us  hope  that  the  noon- 
tide of  knowledge,  which  has  thus 
risen  upon  the  human  race  in  our 
happy  days,  and  has  spread  itself 
through  all  classes  of  society,  will 
continue  to  penetrate  into  the 
darkest  regions  of  ignorance,  till 
there  be  no  human  mind  which  has 
not  felt  its  cheering  rays,  and  till 
in  Science,  as  in  Religion,  "  no 
man  shall  teach  his  brother,  but 
all  shall  possess  knowledge,  from 
the  least  even  unto  the  greatest." 

Historians,  fond  of  showing  the 
extent  of  their  imagination,  have 
attempted  to  involve  the  origin  of 
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science  (like  that  of  the  human 
race)  in  fable.  Joseplms  ascribes 
its  origin  to  a  period  before  the 
flood,  and  to  the  sons  of  Seth  the 
honour  of  being  the  first  Astrono- 
mers; he  states  that  they  were 
observers  of  the  heavenly  bodies, 
and  that,  in  order  to  perpetuate 
their  discoveries,  and  to  secure 
them  from  the  injuries  either  of  a 
deluge  or  a  conflagration,  they  had 
them  engraven  on  two  pillars,  the 
one  of  stone,  and  the  other  of 
brick;  the  former  of  which,  he 
avers,  was  yet  standing  in  Syria 
in  his  time.  This  knowledge,  as 
the  poet  says, 

•«  Was  first  by  God,  to  first  born  Adam  given ; 
From  him  to  Seth  it  came  the  best  of  men ; 
And  justly,  since  the  richest  gift  of  Heaven» 
On  flood  surviving  pillars  he  enrolled." 

What  credit  is  due  to  such  fancies, 
we  shall  not  here  stop  to  inquire ; 
suffice  it  to  observe,  that  the  Jew- 
ish historian  must  have  supposed 
his  readers  very  credulous  to  be- 
lieve in  them.  It  was  not  indeed 
till  many  ages  after  the  flood  that 
science  assumed  any  thing  like 
form  or  consistency.  When  man- 
kind began  to  relinquish  their 
wandering  and  savage  life,  when 
the  Nimrods  of  the  first  era  of 
society  had  ceased  to  hunt  their 
fellows  like  the  wild  beasts  of 
prey,  and  when  general  laws  or 
conventions  were  established  for 
the  common  good;  when,  by  com- 
mon consent,  it  was  agreed  that 
every  individual  should  provide 
for  his  own  subsistence,  without 
seizing  what  belonged  to  another ; 
it  was  then  that  necessity,  self-pre- 
servation, and  domestic  comfort, 
the  great  springs  of  physical  exer- 
tion, gave  rise  to  the  most  useful 
arts.  Huts  were  built ;  iron  was 
forged ;  the  lands  were  divided ; 
and  tlie  courses  of  the  staivs  Avere 
observed.  The  necessity  of  the 
last  would  be  felt,  by  observing 
that    though   the    caith    yielded 


spontaneously  the  most  common 
of  her  productions,  and  such  as 
preserved  man  in  his  savage  state 
from  starving,  yet  it  would  soon  be 
discovered  that  there  were  other 
fruits  of  far  greater  utility,  which 
required  labour  and  cultivation  to 
bring  to  a  state  of  perfection,  and 
that  it  was  necessary  to  regulate 
their  labour  by  the  seasons  of  the 
year :  thus,  the  ground  was  sown, 
the  harvest  was  reaped,  the  fruits 
of  the  year  were  preserved,  and 
man  enjoyed  the  residt  of  his  la- 
bom's,  till  bounteous  natm*e  fur- 
nished him  with  a  fai'ther  supply. 

These  observations  and  opera- 
tions, at  first  rude  and  unskilful, 
were  connected  with  science  by  a 
secret  tie,  though,  for  a  long  time, 
experience  and  custom  was  the 
only  guide.  The  arduous  labour 
of  hunting  and  fishing,  and  the  em- 
ployments of  the  field,  prevented 
man  from  ascending  immediately 
to  general  and  abstract  ideas,  and 
confined  the  limits  of  his  thoughts 
and  actions  to  his  natural  wants. 
At  length  ai*ose  some  aspiring  ge- 
nius, who,  collecting  the  tradition- 
ary knowledge,  observations,  and 
sayings  of  his  predecessors,  formed 
them  into  a  system,  rude,  perhaps, 
and  incongruous  at  first,  but  suffi- 
cient to  show  that  man  was  a  be- 
ing destined  to  hold  a  higher  rank 
among  ci-eated  beings,  than  had 
hitherto  been  felt  or  imagined. 

"  It  was  then,"  says  an  elegant 
historian,  "  that  man  beheld  with 
new  eyes,  the  magnificent  specta- 
cle which  nature  exhibited  on  all 
sides  to  his  senses  and  imagina- 
tion ;  he  leai'ned  to  examine  things 
and  to  compare  them  with  each 
other ;  ideas  acquired  from  physi- 
cal objects  M^ere  transported  as  it 
were  into  an  intellectual  world; 
the  phenomena  of  natm'e  were 
studied  witli  discriminating  atten- 
tion, and  the  mind  was  impressed 
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witli  a  desii'e  to  know  the  causes 
by  which  they  were  produced. 
Geometry,  confined  at  first  to  the 
art  of  measuring  the  fields,  was 
extended  to  other  purposes,  and 
gave  rise  to  loftier  and  more  diffi- 
cult problems.  Astronomy  was 
enriched  by  regular  observations, 
and  by  instruments  adapted  to  in- 
crease their  number,  and  to  give 
them  the  requisite  degree  of  accu- 
racy and  connection. — Machines 
were  invented,  in  which  a  skilful 
combination  of  the  several  powers 
of  wheels  and  levers  was  em- 
ployed for  transporting  the  hea- 
viest loads :  in  a  word,  all  the 
parts  of  mathematics  successively 
advanced;  and  their  progress 
would,  in  all  probability,  have 
been  more  rapid  and  considera- 
ble, had  not  fanaticism  and  ambi- 
tion frequently  obscm-ed  tiie  flame 
of  genius  for  a  long  series  of  ages ; 
but,  as  a  fire  concealed  beneath 
the  embers,  it  resumed  its  lustre 
in  happier  times,  and  at  length 
burst  forth  with  that  flood  of  light 
which  now  illuminates  so  great  a 
portion  of  the  earth." 

It  is  related  by  Herodotus  and 
Strabo,  two  Grecian  historians, 
that  we  owe  the  invention  of  Geo- 
metry to  the  Egyptians, who  found 
it  necessary  to  be  able  to  assign  to 
every  one  his  own  particular  pro- 
perty, after  the  yearly  inundations 
of  the  Nile,  which  frequently  cai'- 
ried  away  the  landmarks  and 
boundaries  by  which  it  was  dis- 
tinguished ;  and  so  that  every 
man  might  at  least  obtain  a  por- 
tion of  land  equal  to  his  own,  in 
the  event  of  the  total  destruction 
of  such  landmarks.  From  the 
necessity  which  thus  compelled 
them  to  measure  their  land,  they 
might  be  led  to  investigate  and 
discover  the  properties  of  figures, 
and  the  priests  of  that  country, 
who  excelled  those  of  every  other 


in  learning,  might  prosecute  these 
studies  as  an  amusement,  or  as  in- 
struments to  aid  them  in  the  absurd 
and  futile  purisuits  of  astrology. 

The  warming  and  enlightening 
rays  of  science,  however,  which 
had  thus  begun  to  dawn  upon  the 
benighted  world,  were  soon  ob- 
scured by  the  cheerless  fog  of  des- 
potism, and  it  was  found  neces- 
sary to  transplant  them  to  a  more 
auspicious  clime.  The  system  of 
knowledge,  imperfect  as  it  was, 
which  had  been  created  by  the 
effbrts  of  early  and  unfettered 
genius,  became  the  exclusive  pro- 
perty of  a  priesthood,  who  debased 
it,  by  rendering  it  subservient  as 
an  engine  of  power,  either  for  the 
purposes  of  the  state,  or  of  a 
gloomy  and  degrading  supersti- 
tion. Buried  in  the  temples  of 
Egypt,  and  en  wrapt  in  the  hiero- 
glyphics of  her  magi,  the  discov- 
eries of  happier  days  were,  by 
silence  and  darkness,  for  a  time, 
concealed  from  the  world.  Thus 
has  it  ever  been,  when  an  indivi- 
dual of  the  race,  siu-rounded  with 
pomp  and  show,  flattered  by  a  ser- 
vile herd,  and  puff^ed  up  with  the 
hereditary  pride  or  imaginary 
ideas  of  his  own  greatness,  at- 
tempted to  rule  his  fellow-crea- 
tures with  a  rod  of  iron ;  and,  not 
content  with  absolute  power  over 
their  persons,  endeavom'ed  to  en- 
slave their  minds.  Science  and 
the  arts  have  ever,  in  such  cir- 
cumstances, suffered  a  decline,  if 
not  a  total  obscuration. 

The  day-spring  of  science  at 
length  arose  in  a  more  favom'ed 
land ;  and  Greece,  though  but  a 
speck  upon  the  surface  of  the 
earth,  commenced  that  career  of 
glory,  which  terminated  in  her 
never-dying  fame.  In  the  words 
of  an  elegant  writer,  "  she  gave 
early  token  of  those  lasting  bene- 
fits she  was  destined  to  confer  on 
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the  human  race.  Her  sages  glean- 
ed instruction  by  visiting  foreign 
lands,  and  the  seats  of  ancient  re- 
nown. They  gathered  the  dying 
embers  of  science,  and  revived 
them  by  the  breath  of  their  ge- 


nius. But,  quickly  emerging  from 
a  state  of  pupilage,  they  displayed 
the  riches  of  a  lively  fancy,  and 
all  the  resources  of  a  fertile  inven- 
tion." 

(To  be  continued,) 


ON  CERTAIN  ELECTRICAL  PHENOMENA  OBSERVED  AT  SEA, 

With  an  Account  of  St.  Elmo's  Light. 
Of  all  the  dangers  to  which  the     fluid,  the  mind  is  naturally  roused 


seaman's  life  is  incident,  there  is 
none  so  fearfully  sublime,  when 
viewed  at  a  certain  distance,  or  so 
dreadfully  appalling,  when  under 
the  impulse  of  immediate  contact, 
as  that  combination  of  meteorolo- 
gical and  electrical  phenomena, 
known  under  the  common  name 
of  "  thunder  and  lightning."  In 
the  dark  midnight  of  an  autumnal 
cruise,  as  repeated  through  a  se- 
ries of  years  upon  the  southern 
shores  of  Prance,  by  the  unre- 
mitting perseverance  of  the  Bri- 
tish fleet,  these  various  sensations 
have  been  experienced  by  thous- 
ands. In  the  midst  of  a  numer- 
ous fleet  of  "  Britain's  best  bul- 
warks," exposed  on  such  a  night 
to  sudden  squalls  and  baffling 
shifts  of  wind,  when  the  uncertain 
drops  of  rain  fall  few,  but  heavy 
on  the  deck — when  the  ship,  at 
times  unmanageable,  rolls  in  the 
trough  of  the  agitated  sea — when 
the  distant  thunder  is  heard  peal- 
ing from  off^  the  land,  and  the 
vivid  lightning  discloses  at  every 
flash,  the  scattered  fleet — in  cir- 
cumstances such  as  these  is  beau- 
tifully exemplified  the  orderly 
and  determined  resolution  of  the 
British  seaman,  whose  precarious 
safety  not  only  deserves,  but 
claims,  in  the  strongest  terms, 
the  ingenuity  of  experimental  phi- 
losophy in  his  behalf. 

Having  thus  briefly  hinted  at 
the  extent  of  danger  to  which  a 
man-of-war  is  liable,  from  the 
dreadful    eff'ects   of  the   electric 


to  the  contemplation  of  such  plans 
or  devices,  as  may  tend  in  any  way 
to  counteract  or  prevent  the  repe- 
tition of  such  calamitous  occur- 
rences. The  only  one,  as  far  as 
is  consistent  with  my  personal 
experience,  that  has  ever  been 
adopted  in  the  navy,  is  that  of 
leading  a  metallic  chain  of  thin 
short  bars,  as  a  conductor,  pointed 
upwards  at  the  track,  and  dow^n 
by  the  back-stays  to  the  water's 
edge;  and  every  large  ship  is 
either  fitted  with  one  of  these,  or 
may  be  supplied  upon  application. 

This  apparatus  is,  of  course, 
attached  to  the  maintop-gallant- 
mast-head,  as  being  the  most  lofty; 
but  it  does  not  always  follow,  that 
the  lightning  is  to  strike  in  that 
direction,  having  once  had  the 
dreadful  opportunity  of  witness- 
ing, with  my  eyes  fixed  upon  them 
at  the  moment,  not  less  than  fif- 
teen most  valuable  men,  all  upon 
the  bowsprit  and  jib-boom,  killed 
or  dreadfully  scorched,  as  it  were, 
in  the  "  twinkling  of  an  eye." 
Some  were  precipitated  into  the 
water,  and  others,  lying  dead  a- 
cross  the  boom,  continued  in  the 
posture  they  had  assumed  before 
the  accident  took  place.  This 
happened  on  board  a  74  at  Port 
Mahon,  at  a  time  when  all  her 
yards  were  manned,  in  the  opera- 
tion of  furling  sails. 

It  does  not  accord  with  my 
recollection,  whether  her  conduc- 
tor was  in  use  or  not ;  but  if  any 
real  dependence  is  to  be  placed  on 
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such  a  contrivance,  it  appears  pro- 
bable that  one  only  is  sufficient. 

There  are,  however,  opposite 
opinions  as  to  the  merit  of  this 
apparatus,  as  well  also  as  to  the 
propriety  of  its  being  used  at  all ; 
and  I  do  not  remember,  in  spite 
of  repeated  accidents,  that  either 
the  Board  of  Admiralty,  or  those 
great  seamen  and  commanders  of 
the  Mediterranean  fleet,  Lords 
Nelson,  CoUingwood,  and  Ex- 
mouth,  ever  did  enforce  any  ge- 
neral regulation  on  the  subject. 

A  conductor  at  the  maintop- 
gallant-mast-head,  can  only  be 
looked  upon  as  an  agent  more 
powerful  than  the  mast  itself,  but 
by  no  means  calculated  positively 
to  draw  within  its  own  influence, 
every  portion  of  electric  matter, 
which  may  have  come  first  in  con- 
tact, or  in  near  appulse  with  any 
other  point;  and,  although  the 
mast-head  is  almost  invariably  the 
first  to  suff^er,  yet  it  is  within  my 
own  knowledge,  though  I  was  not 
actually  present,  that  several  men, 
in  the  act  of  withdrawing  their 
washed  clothes  from  the mainrigg- 
ingy  were  killed  and  scorched  by 
the  descent  of  the  electric  fluid. 

It  would  be  not  only  curious, 
,  but  useful  to  ascertain,  if  possible, 
the  following  circumstances.  1. 
How  many  ships  have  been  struck 
with  lightning,  out  of  a  given 
number  in  a  given  time  ?  2.  What 
has  been  the  loss  of  lives,  the  ex- 
tent of  damage,  and  the  expense  of 
repairs  ?  3.  How  many  of  these 
ships  were  habitually  in  the  prac- 
tice of  using  conductors  ?  and  4. 
Did  any  of  the  ships,  having  them 
then  in  use,  suff"er  from  the  eff'ects 
of  lightning,  and  in  what  manner  ? 
It  is  possible  that  some  of  your 
intelligent  readers,  whose  central 
situation  or  official  duties,  aff'ord 
the  best  opportunities  of  acquiring 
information,  may  have  it  in  their 


power  to  render  some  illustration, 
replete  with  the  deepest  interest, 
and  the  most  beneficial  results. 

Among  those  who  disapprove, 
or  who  are  at  least  doubtful  as  to 
the  expediency  of  adopting  the 
ordinary  metallic  chain,  I  have  no 
hesitation  of  being  enrolled.  The 
contact  of  electric  fluid,  under  any 
circumstances,  ought  carefully  to 
be  avoided;  and  no  single  con- 
ductor on  board  of  a  ship,  with 
her  top-gallant-yards  across,  can 
positively  regulate  or  restrain  the 
devious  course  it  usually  assumes. 
A  ship  in  that  situation,  presents 
at  least  twenty-four  distinct  points 
between  the  jib  and  driver  boom 
ends,  all  more  or  less  capable  of 
exerting  the  power  of  attraction, 
and  liable  thereby  to  occasion  a 
loss  of  lives ;  neither  does  it  fol- 
low, that  the  lightning  is  posi- 
tively to  fall  on  any  one  of  those 
points  in  preference  to  another, 
in  spite  of  the  precaution  of  plac- 
ing conductors  at  particular  points 
for  that  particular  purpose. 

In  the  month  of  July,  1811, 
being  then  on  board  H.  M.  S. 
Kent,  of  74  guns,  off"  Toulon,  the 
main  and  mizen  masts  were  shat- 
tered by  lightning,  from  the  truck 
downwards.  Furling  the  main- 
top-gallant sails,  the  fluid  deviat- 
ing partially,  killed  one  man,  and 
scorched  three  or  four  others  then 
upon  the  yard.  Had  there  been 
a  conductor  up  at  that  time,  the 
chance  is,  that  these  brave  men 
might  have  been  saved;  but  it 
does  not  actually  follow  that  the 
mizen-mast  would  have  been  e- 
qually  secure. 

Granting,  then,  the  utility  of  a 
chance,  we  have  a  right  to  con- 
clude, that  the  lives  of  those  aloft, 
or  out  upon  the  boom,  and  even 
the  masts  and  boom  themselves, 
are  still  but  insecure,  Avithout  a 
conductor  being  attached  at  each, 
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which  would  comprise  in  all  an 
additional  quantity  of  gear,  not 
reconcileable  to  the  trim  and  gal- 
lant order  of  a  British  man-of-war. 
The  electric  matter  in  the  at- 
mospliere,  must  either  be  in  a 
quiescent  or  an  active  state. 
When  the  clouds  become  sur- 
charged and  attract  one  another, 
the  conductor  might  possibly  be 
of  use.  But,  again,  if  we  consider, 
as  frequently  occurs,  the  atmos- 
phere and  the  clouds  charged 
heavily  witli  matter,  though  still 
quiescent,  coidd  not  the  presence 
of  such  a  conductor,  at  such  a  time, 
operate  in  exciting  a  burst  of  elec- 
tricity, pregnant  with  every  dan- 
ger, which  would  not  have  hap- 
pened, without  the  presence  of 
such  conductor  itself,  such  con- 
ductor being  a  far  more  poAverful 
agent  than  the  mast,  and  not  alto- 
gether capable  of  controlling  the 
danger  arising  from  the  action  of 
itself  ?  The  pointed  mast  is  cer- 
tainly always  liable  to  influence, 
or  attract  the  quiescent  matter 
with  all  its  force,  but  much  more 
so  is  tlie  conductor.  Where,  then, 
can  be  the  great  propriety  of  using 
an  apparatus  of  doubtful  tendency, 
which,  though  in  some  instances 
capable  of  fortuitous  benefit,  is,  at 
others,  liable  to  occasion  incalcu- 
lable distress?  There  are  in- 
stances, no  doubt,  of  the  fluid 
being  carried  by  the  conductor 
most  successfully  to  the  water's 
edge;  but  there  is  also  another 
chance  to  the  contrary,  as  well  as 
a  great  probability,  that  many  de- 
scents of  the  electric  fluid,  either 
with  or  without  damage,  would 
never  actually  have  occurred,  had 
it  not  been  for  the  presence  of 
this  more  powerful  apparatus. 
Whenever  it  can  be  fully  proved, 
that  accidents  never  have,  nor 
never  can  take  place,  under  the 
use  of  one  or  more  conductors. 


whether  they  have  been  the  means 
of  exciting  the  electricity  from 
the  quiescent  state  or  not,  then, 
and  not  till  then,  can  their  un- 
doubted utility  be  satisfactorily 
demonstrated. 

In  the  instance  before  mention- 
ed, when  the  fluid  fell  with  such 
violence  on  the  jib-boom,  some 
thunder  and  lightning  had  previ- 
ously been  seen  at  a  distance.  At 
the  ship  all  was  calm,  but  dark 
and  threatening.  Without  the 
accompaniment  of  thunder,  the 
fire  darted,  as  it  were,  not  from  a 
cloud,  but  from  the  immediate 
atmosphere  itself,  charged  heavily 
with  matter,  and  called  into  acti- 
vity by  the  presence  and  conti- 
guity of  the  ship.  Had  there  been 
a  conductor  aloft,  it  is  possible 
that  the  descent  would  have  been 
redoubled ;  or  had  there  been  no 
ship  at  all,  nor  the  presence  of  any 
such  attractive  power,  it  is  proba- 
ble that  the  lightning  would  never 
have  occurred. 

Independent  of  the  common 
electric  fluid,  the  atmosphere  ap- 
pears sometimes  to  be  impreg- 
nated with  another  description  of 
luminous  electric  meteor,  which 
has  been  known  to  be  attracted, 
and  settle  quickly  at  the  ship's 
mast-head,  without  producing  any 
of  those  dire  occurrences  before 
alluded  to.  This  particular  ap- 
pearance has  been  denominated 
by  foreign  seamen,  Saint  Elmo's 
Light,  a  beautiful  instance  of 
wliich  I  had  once  an  opportunity 
of  witnessing. 

In  the  month  of  June,  1808, 
passing  from  the  island  of  Ivica 
to  that  of  Majorca,  on  board  a 
Spanish  polacca  ship,  fitted  as  a 
cartel,  and  manned  by  about  thirty 
ruffians,  Genoese,  Valencians,  and 
Catalonians ;  a  fine  southerly  gale, 
by  seven  in  the  evening,  brought 
us  within  six  or  seven  leagues  of 
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tlie  anchorage  in  Palma  Bay. 
About  this  time,  the  sea-breeze 
failing  ns  astern,  was  shortly 
succeeded  by  light  and  baffling 
breezes  off  the  land.  No  sooner 
had  the  setting  sun  withdrawn  his 
golden  beams  from  the  tops  of  the 
lofty  hills,  which  rise  to  the  west- 
ward of  the  town,  than  a  thick 
and  impenetrable  cloud,  gathering 
upon  the  summit  of  Mount  Ga- 
latzo,  spread  gradual  darkness  on 
the  hills  below,  and  extended  at 
length  a  premature  obscurity  a- 
long  the  very  surface  of  the  shore. 
About  nine,  the  ship  becalmed, 
the  darkness  was  intense,  and  ren- 
dered still  more  sensible  by  the 
yellow  fire  that  gleamed  upon  the 
horizon  to  the  south,  and  aggra- 
vated by  the  deep-toned  thunder 
which  rolled  at  intervals  on  the 
mountain,  accompanied  by  the 
quick  rapidity  of  that  forked 
lightning,  whose  eccentric  course, 
and  dire  effects,  set  all  description 
at  defiance.  By  half-past  nine, 
the  hands  were  sent  aloft  to  furl 
top-gallant-sails,  and  reef  the  top- 
sails, in  preparation  for  the  threat- 
ening storm.  When  retiring  to 
rest,  a  sudden  cry  of  St.  Elmo  and 
St.  Ann,  was  heard  from  those 
aloft,  and  fore  and  aft  the  deck. 
An  intei-preter  called  lustily  down 
the  hatchway,  that  St.  Elmo  was 
on  board,  and  desired  me  to  come 
up.  A  few  steps  were  sufficient, 
and,  to  my  great  surprise,  I  found 
the  topsail  yards  deserted,  the  sails 
loose,  and  beating  in  the  incon- 
stant breeze,  the  awe-struck  and 
religious  mariners,  bare-headed, 
on  their  knees,  with  hands  uplift- 
ed, in  voice  and  attitude  of  prayer, 
in  earnest  and  muttering  devotion 
to  St.  Elmo  or  St.  Ann,  accord- 
ing to  the  provincial  nature  of 
their  speech. 

On  observing  the  appearance 
of  the  masts,  the  main-top-gallant- 


mast-head,  from  the  truck,  for 
three  feet  down,  was  perfectly 
enveloped  in  a  cold  blaze  of  pale 
phosphorus-looking  light,  com- 
pletely embracing  the  circumfer- 
ence of  the  mast,  and  attended 
with  a  flitting  or  creeping  motion, 
as  exemplified  experimentally  by 
the  application  of  common  phos- 
phorus upon  a  board ;  and  the  fore 
and  mizen  top-gallant-mast-heads 
exhibited  a  similar  appearance  in 
a  relative  degree. 

This  cm-ious  illumination  con- 
tinued, with  undiminished  inten- 
sity, for  the  space  of  eight  or  ten 
minutes,  when,  becoming  gradual- 
ly fainter  and  less  extensive,  it 
finally  disappeared,  after  a  dura- 
tion of  not  less  than  half-an-hour. 

The  seamen,  in  the  mean  time, 
having  finished  their  devotions, 
and  observing  the  lights  to  re- 
main stationary,  returned  prompt- 
ly to  the  yards,  and,  under  favour 
of  this  "  Spirit  of  the  Storm," 
now  quickly  performed  that  duty, 
which,  on  a  critical  conjuncture, 
had  been  abandoned,  imder  the 
influence  of  their  superstition  and 
their  fears.  During  the  preva- 
lence of  the  lights,  as  well  as 
tlu-ough  the  remaining  hours  of 
night,  the  wind  continued,  except 
m  occasional  puffs,  light  and  vari- 
able ;  and  the  morning  ushered  in 
with  a  clear  sky,  a  hot  sun,  and  a 
light  southerly  breeze,  which,  in 
due  time,  brought  us  safe  to  the 
anchorage  of  Palma. 

Conversing  with  the  interpreter 
on  the  nature  of  this  extraordinary 
atmospherical  phenomenon,  he  ex- 
pressed his  implicit  belief  that  it 
was  provided  by  the  immediate 
poM^er  of  St.  Elmo,  the  tutelar 
deity  of  "  tliose  who  travel  on 
the  vasty  deep,"  in  regard  to 
their  interests  in  a  moment  of 
sudden  danger ;  and  used  every 
argument  to   persuade  me,  that 
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the  present  safety  of  the  ship  was 
due  to  the  very  timeous  and  friend- 
ly interference  of  this  aerial  demi- 
god; and  that  no  accident  could 
possibly  have  happened  to  the  sails, 
while  the  seamen  were  at  prayers, 
as  long  as  the  light  glowed  sta- 
tionary on  the  mast.  Had  the 
light,  he  continued,  descended 
gradually  from  the  mast-head  to 
the  deck,  and  from  thence  to  the 
kelson,  as  he  had  often  seen  it, 
the  event  would  have  prognosti- 
cated a  gale  of  wind  or  other  dis- 
aster, and,  according  to  the  depth 
of  the  descent,  so  Avould  be  the 
nature  of  the  evil  to  come.     In 


the  present  instance,  the  lights 
gradually  disappeared,  like  the 
snuff  of  a  candle,  and  the  weather 
continued  clear  and  fine  for  sever- 
al subsequent  days. 

This  phenomenon,  by  many,  is 
held  to  be  fabulous,  and  is  so  al- 
luded to  by  the  greatest  living 
poet  of  the  day. 

Of  witch,  of  mermaid,  and  of  sprite, 

Of  Brick's  cap,  and  Elmo's  light;" 

but  Falconer,    both   seaman   and 

poet,    writing    from    experience, 

says. 

High  on  the  masts, with  pale  and  li  vidrays. 
Amid  the  gloom  portentous  meteors  blaze. 
Humboldt,  Ed.  Jour, 


ON  THE  ATMOSPHERE. 


(Concluded  from 

The  complicated  and  beautiful 
contrivances,  by  which  the  waters 
are  collected  "  above  the  firma- 
ment," and  are  at  the  same  time 
"  divided  from  the  waters  which 
are  below  the  firmament,"  are  in- 
ferior to  none  of  those  adaptations 
of  Infinite  Wisdom,  which  are 
perpetually  striking  the  inquiring 
mind,  in  the  animal  and  vegetable 
kingdoms.  Had  it  not  been  for 
this  nice  adjustment  of  conflicting 
elements,  the  clouds  and  concrete 
vapours  of  the  sky  would  have 
reached  from  the  surface  of  the 
earth  to  the  remotest  heavens ;  and 
the  vivifying  rays  of  the  sun  would 
never  have  been  able  to  penetrate 
through  the  dense  mists  of  per- 
petual precipitation. 

Nor  can  I  here  refrain  from 
pointing  out  a  confirmation,  which 
incidentally  arises,  of  the  Mosaic 
account  of  the  creation  of  that  at- 
mosphere whose  wonders  we  have 
been  endeavouring  to  unravel. 
The  question  has  been  asked.  How 
is  it  that  light  is  said  to  have  been 
created  on  the  first  day,  and  day 
and  night  to  have  succeeded  each 


page  122,  Vol.  II.) 

other,  when  the  sun  has  been  de- 
scribed as  not  having  been  pro- 
duced till  the  fourth  day  ?  The 
sceptic  presumptuously  replies, 
this  is  a  palpable  contradiction, 
and  the  history  which  propounds 
it  must  be  false.  But  Moses  re- 
cords that  God  created  on  the  first 
day  the  earth  covered  with  water, 
and  did  not  till  its  second  revolu- 
tion upon  its  axis,  call  the  fimia- 
ment  into  existence.  Now  one 
result  of  the  previous  inquiry  has 
been  that  a  sphere  unequally  heated 
and  covered  with  water,  must  be  en- 
veloped in  an  atmosphere  of  steam, 
which  would  necessarily  be  turbid 
in  its  whole  depth  with  precipitat- 
ing moisture.  The  exposm-e  of  such 
a  sphere  to  the  orb  of  day  would 
produce  illumination  upon  it ;  that 
dispersed  and  equal  light,  which 
now  penetrates  in  a  cloudy  day, 
and  which  indeed  is  "  good:"  but 
the  glorious  source  of  light  could 
not  have  been  visible  from  its  sur- 
face. On  the  second  day,  the 
permanently-elastic  firmament  was 
produced,  and  we  have  seen  that 
the  natural  consequences  of  this 
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mixture  of  gaseous  matter,  with 
vapour,  must  have  been,  that  the 
waters  would  begin  to  collect  a- 
bove  the  firmament,  and  divide 
themselves  from  the  waters  which 
were  below  the  firaiament.  The 
clouds  would  thus  be  confined  to 
definite  plains  of  precipitation, 
and  exposed  to  the  influence  of 
the  winds,  and  still  invisible  sun. 
The  gathering  together  of  the  wa- 
ters on  the  third  day,  and  the  ap- 
pearance of  dry  land,  woidd  pre- 
sent a  greater  heating  sm-face,  and 
a  less  smface  of  evaporation,  and 
the  atmosphere  during  this  revol- 
ution would  let  fall  its  excess  of 
condensed  moisture ;  and  upon  the 
fourth  day  it  would  appear  prob- 
able, "even  to  our  short-sighted 
philosophy,  that  the  sun  would  be 
enabled  to  dissipate  the  still-re- 
maining mists,  and  bm*st  forth 
with  splendour  upon  the  vegetat- 
ing surface.*  So  far,  therefore, 
is  it  from  being  impossible  that 
light  should  have  appeared  upon 
the  earth  before  the  appearance  of 


the  sun,  that  the  present  imperfect 
state  of  our  knowledge,  will  en- 
able us  to  affirm,  that,  if  the  re- 
corded order  of  creation  be  cor- 
rect, the  events  must  have  exhib- 
ited themselves  in  the  succession 
which  is  described.  The  argument, 
therefore,  recoils  with  double  force 
in  favom*  of  the  inspiration  of  an 
account  of  natural  phenomena 
which,  in  all  probability,  no  human 
mind,  in  the  state  of  knowledge 
at  the  time  it  was  delivered,  could 
have  suggested ;  but  which  is  found 
to  be  consistent  with  facts  that  a 
more  advanced  state  of  science 
and  experience  have  brought  to 
light.  If,  however,  it  were  reason- 
able to  expect  that  the  ways  of 
God  should  in  all  cases  be  justified 
to  the  knowledge,  or  rather  the 
ignorance,  of  man,  the  boldest 
philosopher  might  Avell  pause  be- 
fore he  applied  the  imperfect  test 
of  a  progressive  philosophy  to  the 
determination  of  the  momentous 
questions  involved  in  these  con- 
siderations. 


*  I  am  indebted  to  Mr.  Granville 
Penn's  admirable  "  Estimate  of  the  Min- 
eral and  Mosaical  Geologies,"  for  my 
first  hint  upon  this  subject.  The  greater 
part  of  this  Essay  had  been  written  be- 
fore I  perused  his  work;  and  I  was  pleas- 


ed to  find  that  I  had  unconsciously  proved 
the  necessity  of  that  turbid  state  of  the 
aqueous  atmosphere,  previous  to  the 
creation  of  the  firmament,  upon  the  pro- 
bability of  which  he  has  argued  in  such 
a  masterly  and  convincing  manner. 

J.  F.  D. 


MANUFACTURE  OF  KELP. 


Sir, — Of  all  the  conveniences  which 
we  owe  to  Art,  and  they  are  various,  I 
do  not  know  that  there  is  any  of  more 
universal  utility  than  the  article  kelp. 
Our  glass — of  light  and  liquor  the  medi- 
um— it  is  to  kelp  we  owe  !  Our  soap, 
to  beauty  so  essential,  it  is  to  kelp  we 
owe !  Our  dye-stuffs,  and  bleaching- 
stuffs,  of  ten  thousand  names,  it  is  to 
kelp  we  owe  !  What,  then,  shall  it  be 
said,  do  we  not  owe  to  our  ingenious  and 
intrepid  Highlanders,  who,  to  find  this 
strange  commodity,  the  dominion  of 
Neptune  first  explored? 

But,  Sir,  of  this  monosyllable,  kelp, 


few,  at  least  of  your  Lowland-bred  read- 
ers, we  are  persuaded,  can  form  any 
thing  like  an  idea;  and  indeed  they  are 
excusable,  for  if  by  sensation  most  or 
all  of  our  ideas  are  acquired,  of  a  thing 
hitherto  to  all  their  senses  exotic,  how 
can  they  have  an  idea  ? 

Wherefore,  Mr.  Editor,  this  mystery 
I  shall,  for  the  informationof  my  fellows, 
assay,  in  my  own  artless  manner,  to  un- 
ravel. 

In  summer,  then,  when  5*0^,  "  to  warm 
earth's  inmost  womb,"  darts  down  his 
fervidest  rays,  the  Gothic  tribe,  with 
their  whole  domestic  train,  betake  them 


lU        THE  GLASGOW  MECHANICS'  MAGAZINE. 


to  the  "spicy  shore."  There  grows,  on 
ground-rocks,  a  certain  nondescript  sort 
of  thing,  called  sea-weed,  attainable  only 
at  low  ebb ;  which  circumstance,  by  the 
by,  adds  not  a  little  to  the  novelty  of 
the  thing;  for  the  dispatchfid  troop  no 
sooner  fall  to  work,  than  the  hoary  sire, 
as  if  incensed  at  their  encroaching  upon 
his  jurisdiction,  begins,  with  almost  as 
much  acceleration  as  once  he  did  stern 
Achilles,  to  chase  them  away. 

This  sea-weed  being  cut,  is  removed 
to  some  contiguous  purlieu,  and  there 
with  nicety  exposed,  for  two  or  three 
days,  to  the  Solar  ray;  being  thus  ren- 
dered combustible,  a  stone  kiln,  of  about 
ten  feet  by  two,  is  erected.  In  this 
kiln,  some  heather  being  deposited  by 
way  of  a  kindler;  of  the  parched  sea- 
weed a  thin  layer  is  set  fire  to,  and  now, 
to  feed  this  fire,  some  experienced  sage 
is  appointed.  This  task  is  rather  a  crit- 
ical one;  for,  if  the  kiln  be  not  duly  fed. 


which,  by  reason  of  the  cloud-meeting 
smoke,  is  not  easily  ascertained,  the 
proceeds  will  be  Gaundar  (a  white  por- 
ous substance);  if  over-fed,  and  surfeit- 
ed, Dudan  (black  ashes),  will  infalliby 
be  the  product. 

The  voracious  kiln  being  now  served 
for  perhaps  a  whole  live-long  day,  the 
said  sage  at  last  withholds  his  bounty ; 
and  noyf  four  Atlantean  forms  grasp  each 
his  Claudan;*  with  these  they  assail  the 
passive  embers,  nor  cease,  till,  by  dint 
of  real  labour,  what  was  erewhile  a  dry, 
but  glowing  pile,  is  now  become  a  liquid 
boiling  substance,  called  kelp;  which 
substance,  once  congealed,  it  inquires 
art  and  ^rar^s  to  break. 

I  am,  Sir,  your's,  &c. 

L.  M'L. 

Coll,  September,  1825. 

*  A  massy  pluked  iron,  with  a  wooden 
shaft. 


AERIAL  SHADOWS  SEEN  FROM  THE  SUMMIT  OF  BENLOMOND. 


On  the  19th  of  August,  1820,  Mr. 
Menzies,  Surgeon,  Glasgow,  and  Mr. 
Macgregor,  began  to  ascend  the  moun- 
tain from  Rowardinnan,  about  five 
o'clock  afternoon.  They  had  not  pro- 
ceeded far  till  they  were  overtaken  by  a 
smart  shower ;  but,  as  it  appeared  only 
to  be  partial,  they  continued  their  joui- 
ney,  and,  by  the  time  they  were  half- 
way up,  the  cloud  passed  aNvay,  and  a 
most  delightful  afternoon  succeeded. 
Thin,  transparent  vapours,  vt^hich  appear- 
ed to  have  risen  from  the  lake  beneath, 
were  occasionally  seen  floating  before  a 
gentle  and  refreshing  breeze :  in  other 
respects,  as  far  as  the  eye  could  trace, 
the  day  was  clear  and  the  atmosphere 
serene.  They  reached  the  summit  about 
half  past  seven  o'clock,  in  time  to  see 
the  sun  sinking  beneath  the  western  hills. 
Its  parting  beams  had  gilded  the  moun- 
tain tops  with  a  warm  glowing  colour ; 
and  the  surface  of  the  lake,  gently  rippl- 
ing with  the  breeze,  was  tinned  with  a 
yellow  lustre.  While  admiring  the  ad- 
jacent mountains,  hills,  and  vallies,  and 
the  expanse  of  water  beneath,  interspers- 
ed with  numerous  wooded  islands,  Mr. 


Macgregor's  attention  was  attracted  by 
a  cloud  in  the  east,  partly  of  a  dark  red 
colour,  apparently  at  the  distance  of  two 
miles  and  a  half,  in  which  he  distinctly 
observed  two  gigantic  figures,  standing, 
as  it  were,  on  a  majestic  pedestal.  He 
immediately  pointed  out  the  phenomenon 
to  Mr.  Menzies,  and  they  distinctly  per- 
ceived one  of  the  gigantic  figures,  in  imi- 
tation, strike  the  other  on  the  shoulder, 
and  point  towards  us.  They  then  made 
their  obeisance  to  the  airy  phantoms, 
which  was  instantly  returned :  they  wav- 
ed their  hats  and  umbrellas ;  the  shadowy 
figm-es  did  the  same.  Like  other  travel- 
lers, they  had  carried  with  them  a  bottle 
of  usquebaugh,  and  amused  themselves 
in  drinking  to  the  figures,  which  was  of 
course  duly  returned.  In  short,  every 
movement  which  they  made,  they  could 
observe  it  distinctly  repeated  by  the  fig- 
ures in  the  cloud.  This  phenomenon 
continued  at  least  for  about  a  quarter  of 
an  hour.  A  gentle  breeze  from  the  north 
carried  the  cloud  in  which  it  appeared 
slowly  along;  the  figures  became  less 
and  less  distinct,  and  at  last  vanished. — 
Ed.  Jour. 


Glasgow,— W.  R.  M'PHUN,  Publisher. 
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ON  DREDGING  MACHINES, 

With  a  Description  of  One  at  present  employed  to  Deepen  the 

River  Clyde. 


Dredging  was  first  employed  by 
the  Dutch  to  clean  the  bars  or  en- 
trances of  their  harbours  and  navi- 
gable canals.  The  first  machines 
were  not  contrived  for  lifting  mud, 
gravel,  &c.  but  only  for  loosening  it, 
so  that  the  sluices  constructed  for 
the  purpose  of  cleaning,  or  scouring, 
might  have  more  effect.  They  con- 
sisted of  large  bars,  or  prongs,  placed 
vertically  in  a  wooden  frame,  which 
being  fastened  to  a  vessel  in  the  line 
of  the  sluices,  the  whole  was  im- 
pelled forward  by  the  current,  and 
produced  a  most  effectual  scour. 

The  first  kind  of  dredging  ma- 
chines used  to  any  extent  in  this 
country  consisted  of  a  large  plate 
of  iron,  about  four  feet  long,  and 
eighteen  inches  deep,  sharpened  on 
the  under  edge.  To  each  end  of  it, 
a  plank  of  hardwood  was  fixed  to 
tenons  cut  in  the  iron,  whose  sharp- 
ened edge  projected  about  four 
inches  below  the  wooden  sides, 
which  should  be  about  five  long, 
tapering  to  ten  inches  deep  at  the 
point,  where  a  bar  of  iron  is  fixed 
to  keep  the  two  ends  asunder.  The 
whole  is  formed  somewhat  like  a 
box,  without  top  or  bottom,  eighteen 
inches  at  one  end,  and  ten  inches 
at  the  other.  To  the  two  ends  of 
the  wood  a  chain  is  fixed  for  attach- 
ing the  principal  working  rope,  or 
chain. 

To  put  the  machine  in  motion, 
a  punt  was  moored  on  each  bank  of 
the  river,  directly  opposite,  and  a 
capstan,  f>r  windlass,  on  each,  the 
one  for  drawing  across  the  empty 
dredge,  and  the  other  for  bringing 
it  back.  In  the  course  of  its  pas- 
sage, the  dredge  was  commonly 
filled,  and  by  means  of  the  capstan, 

^,^jjaised  so  high,  that  at  low  water  the 
-  stuff  could  be  removed  with  shovels. 

>:.     Where  the  shiftings  are  not  fiequent, 
a  capstan  may  be  placed  on  the  bank 


of  the  river,  and  the  operation  car- 
ried on  as  described.  Machines  on 
this  principle  were  employed  for 
many  years  in  deepening  the  Clyde 
between  this  city  and  Dumbarton. 

Improved  dredging  machines,  on 
the  principle  of  an  endless  chain, 
were  next  employed  on  a  large 
scale,  but  they  have  undergone  va- 
rious improvements  pointed  out  by 
experience.  When  these  machines 
were  first  constructed,  horses  were 
employed  as  the  moving  power, 
which  had  a  circle  appropriated  to 
them  on  board  of  the  vessel  that 
carried  the  machinery,  and* were 
taught  to  stop  by  the  ringing  of  a 
bell.  Such  machines  were  long  in 
use  in  the  Humber,  at  Hull,  and  in 
the  Clyde  at  Port-Glasgow  and 
Greenock ;  those  employed  at  the 
latter  place,  had  the  moving  power 
communicated  by  men  and  crane- 
work.  The  vessels  built  for  them 
were  very  flat,  and  square  at  both 
ends,  having  an  aperture  up  the 
middle,  through  which  the  bucket- 
frame  works,  and  the  stuff  was  dis- 
charged over  the  end. 

The  application  of  the  steam-en- 
gine, however,  as  a  moving  power, 
soon  superseded  all  other  modes  of 
performing  the  operation.  Dredg- 
ing machines,  wrought  by  steam, 
have  been  in  use  on  the  Thames, 
at  Hull,  Bristol,  Sunderland,  and 
Aberdeen,  and  also  on  that  great 
national  undertaking  the  Caledonian 
Canal.  The  one  which  has  been 
lately  constnicted  by  Messrs.  Gird- 
wood  &  Co.  in  this  city,  and  which 
is  at  present  employed  in  deepening 
the  river  Clyde,  so  as  to  admit  of 
large  vessels  being  brought  Up,  does 
not  differ  much  in  its  constmction 
from  those  employed  in  the  Thames 
and  Caledonian  Canal. 

The  plate.    Fig.    1,   exhibits  an 
elevation  of  this  machine,  with  the 
10 
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vessel  which  contains  it.  The  dredge 
is  situated,  in  this  machine,  in  the 
centre  of  the  vessel,  which  has  an 
opening  of  about  two-thirds  of  its 
length  from  the  stem,  to  allow  the 
niachine  room  to  touch  the  bottom 
to  be  deepened.  The  space  on 
each  side  of  this  opening  in  the  ves- 
sel is  fitted  up  with  hammocks,  &c. 
for  the  accommodation  of  the  work- 
men. The  remaining  part  of  the 
vessel  towards  the  head  or  bow,  is 
occupied  by  the  steam  engine,  boil- 
er, stalk,  &c.  and  the  dredge  dis- 
charges the  mud  and  gravel  at  the 
stern. 

When  the  engine  is  set  on,  the 
motion  is  communicated  to  a  wheel 
fixed  on  the  near  end  of  a  horizon- 
tal shaft,  which  conveys  the  motion 
to  another  wheel  at  the  farther  end, 
working  into  a  bevelled  wheel  on 
the  square  baiTel  or  axis  on  which 
the  buckets  revolve.  The  buckets, 
twenty-two  in  number,  are  placed 
on  the  links  of  two  endless  chains, 
connected  together  by  the  fasten- 
ings of  the  buckets,  and  revolving 
round  the  bucket  frame  ;  the  length 
of  each  link  is  made  to  correspond 
to  the  side  of  the  square  barrel  or 
axis,  revolving  in  the  upper  end  of 
the  bucket  frame,  which  is  support- 
ed on  the  deck  at  the  stern.  A 
similar  square  barrel  or  axis,  is 
placed  at  the  lower  end  of  the 
bucket  frame  which  is  immersed  in 
the  water,  and  is  elevated  or  de- 
pressed according  to  the  depth  of 
the  bottom  by  a  chain  and  pulleys, 
the  end  of  which  terminates  in  a 
barrel  turned  by  the  engine,  when 
required. 

When  the  process  of  deepening 
commences,  the  lower  end  of  the 
bucket  frame  is  allowed  to  descend 
till  it  touches  the  bottom,  so  that 
when  each  bucket  arrives  at  this 
end  of  the  frame,  it  scoops  out  and 
takes  up  a  load  of  mud  or  gravel, 
and  is  carried  round  by  the  revolving 
of  the  chain.  This  chain,  when  load- 


ed with  the  buckets,  is  supported  on 
the  upper  side  of  the  bucket  frame, 
by  means  of  a  series  of  rollers,  which 
prevent  the  great  friction  which 
would  otherwise  be  occasioned  by 
the  dragging  of  the  heavy  buckets 
on  the  frame.  As  each  bucket 
passes  over  the  upper  end  of  the 
frame,  it  discharges  its  contents  into 
punts  brought  a-stem  of  the  vessel. 

While  this  process  is  going  on, 
the  vessel  is  made  to  move  for- 
ward by  means  of  a  capstan  slowly 
wrought  by  four  men.  This  cap- 
stan winds  in,  a  chain  made  fast  to 
an  anchor  considerably  a-head  of 
the  vessel.  The  punts  are  first 
loaded  on  the  one  side,  and  are 
then  turned  round  to  receive  a  load 
on  the  other ;  when  full,  they  are 
floated  away  to  the  edge  of  the 
river,  whence  the  stuff  taken  out  of 
the  bottom  is  laid  along  side  of  its 
banks.  The  quantity  brought  up 
at  any  time  must  vary  considerably 
from  the  nature  and  depth  of  the 
bottom  ;  we  have  heard  it  stated, 
that  30  tons  have  been  raised  in 
7  minutes,  in  favourable  circum' 
stances. 

In  Fig.  1,  «,  is  the  engine-house; 
5,  a  covered  wheel,  communicating 
motion  from  the  engine  to  the  shaft 
c,  on  the  other  end  of  which  is  the 
shaft  wheel  d;  c,  is  the  square  bar- 
rel or  axis,  on  which  the  buckets 
o,  o,  o,  revolve ;  w,  is  the  bucket 
fi'ame  ;  n,  the  double  endless  chain; 
?",  ?,  the  friction  rollers ;  r,  r,  the 
regulating  chains  and  pulleys ;  /, 
the  levers  for  communicating  mo- 
tion to  the  barrel  which  moves  the 
chain  and  pulleys  ;  />,  situation  of  the 
the  punts  when  receiving  the  mud 
or  gravel  raised  from  the  bottom. 

In  the  dredging  machines  used  in 
the  Thames,  there  are  two  dredges, 
or  endless  chains  with  buckets,  one 
on  each  side  of  the  vessel,  worl 
on  the  outside,  which  prevents 
necessity  of  an  opening  in  the  cen- 
tre 9&  above. 
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Mr.  WESTLAND's  INVENTION, 
For  Ascertaining  the  Different  Strengths  of  equal  quantities  of  all  kinds  of 

Gunpowder. 


Provide  a  curved  glass  tube,  open 
at  both  ends,  tolerably  thick,  and 
about  one-fourth  of  an  inch  in  dia- 
ameter ;  into  which  put  running  mer- 
cury to  the  height  of  three  to  four 
inches — as  is  represented  by  C  D, 
fig.  2.  Pour  into  the  leg  A  as  much 
water  as  it  will  contain,  and  into 
the  space  B  C  put  a  quantity  of 
gunpowder  equal  to  that  of  the  next 
you  intend  to  try. 

It  is  evident,  that  when  the  gun- 
powder is  kindled  at  B,  the  whole 
quantity  contained  in  B  C  will  di- 
late equally  in  all  directions ;  there- 


fore it  will  push  against  the  mer- 
cury D  C,  and  consequently  raise 
the  column  of  water  in  D  A;  a 
quantity  corresponding  to  this  force 
will  be  thrown  out,  but  cannot  re- 
turn owing  to  the  curvature  at 
A  E ;  but  all  that  is  below  E  may 
perhaps  return  to  the  point  F ;  hence 
F  E  being  gi-eater  or  smaller,  will 
ascertain  the  explosive  force  of  the 
loose  powder  put  into  B  C. 
Your's,  &c. 

James  Westland. 

Charlestown  by  Dunfermline,") 
1st  September,  1824.         J 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

Tarticularly  with  reference  to  Mathematical  and  Mechanical  Science. 
(Continued  from  page  137,  Vol.  II.) 


Thales  was  the  first  of  the  Gre- 
cian philosophers,  who  signalized 
himself  by  his  skill  in  the  mathe- 
matical and  philosophical  sciences. 
He  was  a  native  of  Miletum,  where 
he  was  born  about  640  years  before 
the  Christian  era.  After  spending 
a  large  patrimony,  and  many  years 
of  his  life  in  foreign  travel  and  the 
acquisition  of  knowledge,  he  re- 
turned to  his  native  land  fraught 
with  all  the  learning  of  Egypt.  He 
transplanted  from  that  degi'aded 
country  those,  sciences  which  were 
on  the  point  of  being  perhaps  for 
ever  lost  to  mankind,  to  a  soil  the 
most  fertile  and  productive  in  the 
world.  It  is  reported  that  Thales 
acquired  the  principles  of  Astro- 
nomy, Geometry,  and  Natural  Phi- 
losophy, from  the  Egyptian  Piiests; 
that  he  submitted  to  be  initiated 
^jo^  their  religious  rites,  of  which 
^^  probably  saw  the  folly,  for  the 
purpose  of  gaining  a  knowledge  of 
these  sciences;  that  he  was  in  fa- 


vour with  the  king  of  the  country, 
and  lost  it  owing  to  the  freedom  of 
his  remarks  on  the  conduct  of  those 
who  ought  to  be  the  shepherds  of 
their  people,  but  who  frequently 
turn  out  the  mere  appropriators  of 
their  property. 

This  indeed  might  occasion  his 
return  to  his  own  country,  as  the 
machinations  of  the  Priesthood,  or 
the  Court,  which  are  generally  ene- 
mies to  true  science,  would  be  di- 
rected against  the  illustrious  stran- 
ger, who  had  braved  the  dangers 
of  the  wild  and  the  ferocity  of  the 
savage,  in  the  pursuit  of  knowledge. 
Happy  may  we  in  this  age  esteem 
ourselves  to  be,  that,  having  the 
collected  treasures  of  antiquity, 
which  have  been  accumulating  for 
ages,  in  our  possession,  we  may  sit 
every  one  at  his  own  fire-side,  and 
in  a  few  hours  learn  those  truths 
which  cost  the  first  inventors  the 
labour  and  tlie  travel  of  yeai's.  Let 
no  one  despise  his  privileges,   but 
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endeavour  to  improve  himself  in,  or 
make  himself  acquainted  with,  that 
species  of  knowledge,  which  only 
renders  the  human  species  worthy 
of  the  name. 

His  inventions  and  improvements 
in  Geometry  were  manj^^,  consider- 
ing the  nide  state  of  the  science; 
and  the  doctrine  of  triangles  is  per- 
haps indebted  to  him  for  its  founda- 
tion, or  at  least  considerable  exten- 
sion. He  is  credibly  reported  to 
have  been  the  first,  even  in  Egypt, 
who  found  the  height  of  the  pyra- 
mids by  means  of  their  shadow. 
How  feeble,  then,  must  have  been 
the  knowledge  of  the  Egyptians,  if 
it  had  not  wonderfully  degenerated, 
when  an  operation,  which  now  could 
be  performed  by  any  school-boy,  was 
reckoned  a  wonderful  achievement. 
Thales  laid  the  foundation  of  As- 
^  tronomy;  he  divided  the  celestial 
sphere  into  the  five  circles  and 
zones;  the  arctic  and  antarctic,  the 
two  tropics,  and  the  equator.  He 
made  observations  on  the  apparent 
diameter  of  the  sun,  and  formed  the 
constellation  of  the  Bear.  He  was 
the  first  philosopher  who  calculated 
and  foretold  an  ecHpse,  which,  as 
Herodotus  relates,  happened  on  the 
same  day,  and  at  the  same  instant, 
that  a  battle  was  fought  between 
the  Lydians  and  the  Medes.  He 
divided  the  year  into  365  days,  and 
taught  that  eclipses  of  the  sun  were 
occasioned  by  the  intervention  of 
the  moon,  and  those  of  the  moon 
by  the  intervention  of  the  earth. 

His  knowledge  of  mechanical 
contrivances,  which  he  no  doubt 
owed  to  that  of  mathematics,  in- 
structed him  how  to  enable  king 
Croesus,  marching  with  a  powerful 
army  into  Cappadocia,  to  pass  the 
river  Halys  without  a  bridge.  A 
pleasant  story  is  related  of  him,  that 
while  walking  out  one  night  and 
contemplating  the  stars,  he  fell  into 
a  ditch ;  on  which  an  old  woman 
exclaimed,  "  How  canst  thou  know 


what  is  passing  in  the  heavens, 
when  thou  seest  not  what  is  at 
thy  feet?"  This  philosopher,  who 
founded  the  Ionian  sect,  and  was 
accounted  one  of  the  seven  wise 
men  of  Greece,  died  at  the  ad- 
vanced age  of  ninety  years,  while 
present  at  the  Olympic  games, 
loaded  with  renown,  which  he 
chiefly  owed  to  his  mathematical 
skill. 

Anaximander  and  Anaximeries, 
of  whom  the  former  was  the  dis- 
ciple, and  both  were  the  successors 
of  Tiiales  in  the  Ionian  school, 
taught  the  same  doctrines,  with 
some  modifications.  Anaximander 
is  said  to  have  been  the  first  who 
discovered  the  obliquity  of  the  eclip- 
tic, which  he  made  at  that  period 
240.  He  drew  up  the  first  geo- 
graphical table,  invented  the  gno- 
mon, and  set  up  the  first  sun-dial 
at  Lacedsemon.  He  taught  that 
the  earth  was  globular;  and  to  him 
is  ascribed  the  invention  of  the 
sphere  to  represent  the  heavens, 
and  the  construction  of  charts.  A- 
naximenes  continued  the  knowledge 
delivered  to  him  by  these  philoso- 
phers, but  seems  not  to  have  added 
much  of  his  own. 

The  philosophy  of  these  three 
early  sages,  appears  to  have  been 
very  aspiring.  From  the  accounts 
which  have  been  preserved  of  their 
opinions,  we  learn  that  they  in- 
vented theories  and  systems  of  the 
universe,  and  pretended  to  explain 
the  origin  and  the  formation  of  all 
things.  "  Such  bold  speculations 
flattered  human  vanity,  and  charm- 
ed the  imagination  by  a  glittering 
semblance  of  truth.  Their  philo- 
sophy supposed  every  substance 
whatever  to  be  composed  of  foui* 
elements — earth,  water,  air,  and 
Jire,  merely  combined  in  «!;ariou8 
proportions.  Earth  and  water  they 
viewed  as  naturally  ponderous  and 
inert,  while  they  fancied  air  and 
fire,  endued  with  elastic  virtue,  to 
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possess  lightness  and  activity.  While 
the  earthy  matter  settled  toward 
the  centre  of  the  world,  and  the 
aqueous  fluid  rolled  along  the  sur- 
face of  the  globe;  the  air  and  fire 
soared  aloft  the  former,  occupying 
the  whole  region  below  the  moon, 
and  the  latter  streaming  through 
the  boundless  extent  of  space.  The 
same  pure  lambent  fluid,  being  col- 
lected into  globular  masses,  formed 
the  groups  of  stars.  But  portions 
of  its  divine  essence  descended,  to 
animate  the  subjects  below,  and 
communicate  the  vital  spark.  Such 
visions,  so  like  the  colouring  of  fan- 
tastic dreams,  were  yet  firmly  be- 
lieved in  former  ages,  they  became 
afterwards  incorporated  with  the 
vulgar  creed ;  and  still  deeply  tinc- 
ture the  language  of  poetiy." 

Anaxagoras,  who  continued  the 
succession  of  Ionian  schools,  rose  to 
higher  eminence.  He  relinquished 
the  ease  which  a  splendid  fortune 
promised  to  afford,  and  dedicated 
the  best  portion  of  his  life  to  the 
pursuit  of  knowledge,  under  the 
Priests  of  Thebes  and  the  Magi  of 
Persia;  and,  on  his  return  to  Greece, 
he  was  induced,  from  the  dread  of 
foreign  conquest,  to  transfer  the 
school  of  Ionia  to  the  renowned  city 
of  Athens.  His  eloquence  and 
learning  made  a  powerful  impres- 
sion on  the  inhabitants  of  that  in- 
tellectual city.  But  he  drew  upon 
himself  the  odium  of  the  illiberal, 
by  broaching  some  opinions  at 
variance  with  the  received  notions, 
though  anticipating  obscurely  our 
modeni  discoveries.  Condemned  to 
die  by  the  fury  of  an  ignorant  priest- 
hood, and  the  bigotry  of  a  popular 
government,  he  supported  the  rela- 
tion of  the  fact  by  a  friend,  with 
the  calmness  of  a  true  philosopher, 
saying,  "  Nature  long  ago  pro- 
nounced the  same  sentence  against 
me."  Afterwards,  when  he  was 
told  that  the  sentence  was  con- 
verted  into   banishment,    and    the 


friend  who  informed  him  expressed 
his  regret  at  his  leaving  the  city, 
he  replied,  with  a  mixture  of  forti- 
tude and  conscious  worth,  "  It  is 
not  I  who  have  lost  the  Athenians, 
but  the  Athenians  who  have  lost 
me."  When  he  died  he  was  hon- 
oured with  a  tomb  and  epitaph, 
and  two  altars  were  erected  in  his 
name,  one  to  truth  and  the  other  to 
mind. 

Such  has  ever  been  the  case 
with  the  master  spirits  of  mankind. 
Neglected  or  persecuted  by  the  age 
in  which  they  lived,  and  to  which 
they  were  so  great  an  honour,  no 
sooner  were  they  entombed  in  their 
graves,  than  the  tide  of  the  kindlier 
feelings  returned  with  a  full  but 
unavailing  flow,  and  spent  itself  in 
raising  idle  monuments  to  names 
more  imperishable  than  the  world 
itself. 

"  While  kings  in  dusty  darkness  hid. 
Have  left  a  nameless  pyramid. 
Thy  heroes,  though  the  general  doom 
Hath  swept  the  column  from  the  tomb, 
A  mightier  monument  command — 
The  mountains  of  their  native  land  I 
There  points  thy  Muse  to  stranger's  eye. 
The  graves  of  those  that  cannot  die!" 

The  island  of  Samos  had  at  length 
the  honour  of  giving  birth  to  Py- 
thagoras, the  first  sage  who  took 
the  modest  but  auspicious  name  of 
philosopher,  that  is,  lover  of  tvis- 
dom.  He  was  born  about  590  year* 
B.  C.  Nature  bestowed  on  him  her 
choicest  gifts,  and  assiduous  culti- 
vation heightened  all  those  qualities 
in  him,  which  are  calculated  to  com- 
mand the  minds  of  men.  Pytha- 
goras, like  Anaxagoras,  sacrificed 
his  ample  fortune,  and  devoted  the 
best  part  of  his  life  to  the  acquisi- 
tion of  knowledge.  He  was  ad- 
mitted into  the  sacred  college  at 
Memphis ;  he  resided  some  time  in 
Phenicia;  visited  Persia,  celebrated 
for  her  wise  men,  and  pursued  his 
oriental  journey  as  far  as  the  banks 
of  the  Indus.  After  an  absence  of 
nearly  thirty  years,  he  returned  to 
his   native   land,    fraught  with  the 
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learning  of  the  East,  and  was  viewed 
with  awe  and  reverence  by  his  as- 
sembled countrymen  at  the  Olympic 
Games.  He  began  to  give  insti-uc- 
tions  in  his  native  island,  Samos, 
but  soon  removed,  on  account  of 
tyranny,  which  is  so  unfavourable 
to  genius,  to  the  Grecian  colony 
planted  at  Tarentum,  on  the  coast 
of  Calabria,  in  Italy.  In  that  vo- 
luptuous city  he  collected  numerous 
pupils,  and  founded  the  powerful 
school  of  Pythagorean  Philosophy, 
which  existed  for  some  centuries 
after  his  death.  It  is  said  that  he 
enjoined  his  scholars  a  five  years' 
silence  in  the  school,  during  which 
time  they  had  only  to  hear  ;  but 
when  this  period  was  expired,  they 
were  allowed  to  start  questions  and 
propose  doubts,  with  this  caution, 
"  To  say  not  a  little  in  many 
words,  but  a  great  deal  in  a  few." 
Pie  was  not  only  a  philosopher,  but 
a  hero  of  the  truest  kind.  He  wrote 
books  on  natural  philosophy,  morals, 
politics,  and  theology.  His  mathe- 
matical discoveries  and  his  golden 
verses  are,  however,  all  that  remain. 
He  delivered  several  cities  of  Italy 
and  Sicily  from  the  yoke  of  sla- 
very; he  appeased  the  rage  of  sedi- 
tion; he  softened  the  manners  and 
soothed  the  temper  of  the  most  sa- 
vage and  unruly  spirits  of  the  peo- 
ple and  of  tyrants.  Phalaris,  one 
of  the  latter,  was  so  enraged  at  his 
discourses,  that  he  ordered  him  to 
be  put  to  death.  The  tranquillity 
of  the  philosopher,  had  more  effect 
than  the  wrath  of  the  tyrant ;  the 
latter  fell  on  the  very  day  fixed  for 
the  commission  of  such  an  atro- 
cious Clime. 

Not  to  shock  the  prejudices  of 
his  countrymen,  Pythagoras  judged 
it  expedient  to  separate  the  doc- 
trines he  taught  into  two  distinct 
sorts — viz.  the  Exoteric  and  the 
Esoteric.  The  former  consisted  in 
discourses,  addressed  to  the  people 
in  the  temples,  and  other  places  of 


public  resort,  calculated  to  reform 
their  habits  and  dispositions  ;  the 
latter  comprehended  those  mysteri- 
ous principles  communicated  only 
to  the  very  few  disciples  who,  after 
a  long  and  severe  probation,  were 
esteemed  safe  and  fit  depositaries 
of  such  truths.  He  strenuously 
urged  the  study  of  mathematics, 
especially  those  branches  which  re- 
fer to  numbers  and  proportion.  He 
made  very  important  advances  in 
these  sciences  himself,  and  such  as 
would  have  alone  confeiTed  immor- 
tality on  his  name.  In  arithmetic 
he  invented  the  common  multipli- 
cation table;  and  in  geometry  dis- 
covered three  wonderful  proposi- 
tions— viz.  1.  That  only  three  re- 
gular plane  figures  can  fill  up  the 
space  about  a  point,  viz.  the  equi- 
lateral triangle,  the  square,  and  the 
hexagon.  2.  That  the  sum  of  the 
three  angles  of  every  triangle  is 
equal  to  two  right  angles.  3.  That 
in  every  right  angled  triangle  the 
square  on  the  longest  side  is  equal 
to  the  sum  of  the  squares  on  the 
other  two  sides.  47  I.E.  The  dis- 
covery of  this  last  theorem  is  said 
to  have  excited  in  his  mind  such 
extatic  and  devout  feeling,  that  he 
sacrificed  a  hecatomb,  i.  e.  a  hun- 
dred oxen,  to  the  Gods  on  account 
of  it,  conceiving  its  discovery  in 
tlie  light  of  a  revelation  from  hea- 
ven. Besides  the  Pythagorean  table, 
arithmetic  was  enriched  by  many 
fine  discoveries  of  this  philosopher 
and  his  pupils.  The  various  con- 
trivances which  they  fell  upon  for 
want  of  a  regular  system  of  nota- 
tion, renders  it  probable  that  they 
performed  many  of  their  calcula- 
tions by  mere  dint  of  thought,  and 
without  the  aid  of  visible  signs. 
This  abstraction  might  lead  to  the 
necessity  of  accustoming  the  young 
student  to  silence,  when  the  utter- 
ance of  a  single  word  might  have 
occasioned  the  most  intricate  mental 
calculation,  when  brought  near  to  a 
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close,  to  vanish  like  a  dream  from 
the  grasp  of  the  calculator.  Though 
the  object  of  research  which  the 
Pythagoreans  held  in  view,  in  then* 
numerical  speculations,  might  be 
often  imaginary,  and  even  absurd, 
yet  their  labours  must  not  be  con- 
sidered as  wholly  barren  and  un- 
fruitful. The  first  efforts  of  science 
must  be  stimulated  by  the  prospect 
of  advantages  sometimes  entirely 
fanciful;  but  time  ultimately  separ- 
ates the  truth  from  eiTor,  The 
alchemists  did  not  discover  the  phi- 
losopher's stone,  or  a  universal 
elixir ;  yet,  in  their  researches  after 
these  ideal  substances,  they  laid  the 
foundation  of  chemistry,  and  made 
valuable  additions  to  the  healing 
art. 

Pythagoras,  having  his  imagina- 
tion full  of  numerical  relations,  on 
them  he  founded  the  theory  of 
music,  which  he  cultivated  both  as 
an  art  and  a  science.  But  he  trans- 
ferred his  ideas  of  music  to  the  har- 
mony of  the  celestial  motions.  Ris- 
ing, as  one  has  finely  expressed  it, 
to  the  sublime   conception  of  the 


true  system  of  the  universe,  he 
seemed  to  have  veiled  that  noble 
discovery  under  a  beautiful  alle- 
gory. Under  the  symbol  of  Apollo 
playing  on  the  lyre,  he  taught  his 
chosen  disciples  that  all  the  planets, 
including  likewise  our  earth,  are 
inhabited  worlds,  which  revolve 
about  the  sun  as  their  common 
centre;  and  he  farther  maintained 
that  these  bodies,  while  they  circle 
round  the  great  luminary,  perform 
a  most  harmonious  concert,  but 
that  such  ravishing  and  heavenly 
sounds  are  lost  to  our  gross  ears, 
and  drowned  amidst  the  jarring 
sounds  that  prevail  below.  He  dis- 
covered that  Lucifer  and  Hesperus, 
or  the  morning  and  evening  star, 
two  names  applied  to  the  planet 
Venus,  and  thought  to  be  two  dif- 
ferent stars,  or  planets,  were  but 
one  and  the  same  planet  in  differ- 
ent situations.  From  him,  in  fine, 
it  is  supposed  that  Copernicus,  at 
the  distance  of  many  centuries,  bor- 
rowed the  tme  theory  of  the  uni- 
verse. 

(To  be  continued.) 


BERTHOLLET'S  ELEMENTS  OF  THE  ART  OF  DYEING, 
With  a  Description  of  the  Art  of  Bleaching  by  Oxymuriatic  Acid.  — Second  Edition, 
Translated  from  the  French,  with  Supplementary  Notes  and  Engravings.      By 
Andrew  Ure,  M.  D.  F.  R.  S.  Professor  of  the  Andersonian  Institution,  Glasgow. 
— 2  vols.  Tegg,  London.     Griffin  &  Co.  Glasgow,   1824. 


A  NEW  translation  of  an  improved 
edition  of  a  work,  so  well  known 
and  so  highly  valued  as  the  one 
before  us,  must  be  a  useful  acquisi- 
tion to  the  manufacturer  and  the 
dyer,  especially  when  we  consider 
the  acknowledged  abilities  of  the 
translator.  To  the  original  work, 
he  has  added  no  less  than  138  pages 
of  new  and  valuable  matter,  con- 
taining details  of  the  most  remark- 
able chemical  researches  connected 
with  dyeing  and  dye-stuffs,  which 
have  recently  appeared  in  scientific 


journals ;  to  these  are  added  some 
valuable  extracts,  from  original  and 
foreign  works,  on  the  Adrianople 
madder-red,  and  calico-printing, 
with  some  useful  observations,  made 
public  for  the  first  time  ;  and,  to 
render  the  work  a  valuable  standard 
reference  book  on  the  ai*t  of  which 
it  treats,  the  translator  has  furnished 
engravings  and  descriptions  of  the 
most  useful  machines  at  present  em- 
ployed in  our  best  dyeing  establish- 
ments, to  which  he  had  the  privi- 
lege of  free  access. 
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The  work  itself  has  been  for- 
merly in  the  hands  of  the  public, 
and  must  therefore  be  well  known 
to  many  ;  the  improvements  in  this 
edition,  however,  deserve  to  be  no- 
ticed ;  and,  indeed,  from  the  addi- 
tions which  the  translator  has  found 
it  necessary  to  make,  it  might  be 
suggested  that  he  would  perhaps 
have  done  better  had  he  written  an 
original  work,  taking  his  present 
author  for  his  standard,  and  modi- 
fying and  accommodating  the  whole 
to  modem  practice.  Be  this  as  it 
may,  the  work  of  Berthollet  must 
still  remain  the  most  complete  trea- 
tise on  dyeing  yet  offered  to  the 
public.  From  the  notes  of  the 
translator  we  extract  the  following 
account  of  the  variations  in  the 
mode  of  dyeing  Turkey-red,  from 
that  given  by  the  author. 

The  first  person  who  established,  in  this 
country,  a  factory  for  dyeing  the  Ad- 
rianople  madder-red,  was  M.  Papillon, 
who,  in  the  year  1790,  obtained  a  pre- 
mium from  the  Commissioners  and 
Trustees  for  Manufactures  in  Scotland, 
for  communicating  the  details  of  it  to 
Dr.  Black,  on  condition  that  it  should 
not  be  divulged  for  a  certain  term  of 
years,  during  which  M.  Papillon  was  to 
have  the  sole  use  of  his  own  secret.  The 
term  being  expired,  the  process  was  pub- 
lished. It  resembles  pretty  closely  the 
method  described  in  the  text  by  M.  Ber- 
thollet. Those  who  wish  to  compare 
them,  will  find  M.  Papillon's  in  the  18th 
volume  of  Tilloch's  Magazine,  p.  43. 

M.  Vitalis,  in  his  valuable  treatise  on 
dyeing,  published  in  1823,  fCours  Ele~ 
mentaire  de  Teinture,)  has  entered  at  con- 
siderable length  into  the  description  of 
the  Turkey-red  dye,  vdth  which  his 
situation  at  Rouen  had  made  him  fami- 
liar. I  shall  here  note  those  points  in 
which  he  appears  to  differ  from  M.  Ber- 
thollet, or  is  more  precise. 

In  the  second  operation,  he  states,  that 
from  25  to  30  pounds  of  sheep's  dung 
are  commonly  used  for  100  pounds  of 
cotton  yam.  The  dung  is  first  steeped 
for  some  days  in  a  ley  of  soda,  of  8° 
to  10°.  This  is  afterwards  diluted 
with  about  500  pints  of  a  weaker  ley, 
and  at  the  same  time  bruised  with  the 


hand  in  a  copper  basin,  whose  bottom  is 
pierced  with  small  holes.     The  liquor  is 
then  poured  into  a  vat  containing  five  or 
six  pounds  of  fat  oil,  ( Gallipoli,)  and  the 
whole    are    well  mixed.      The  cotton  is 
washed  in  this  as  prescribed  by  M.  Ber- 
thollet.     The  hanks  of  cotton  yarn  are 
then  stretched  on  perches  in  the  open  air, 
and  turned  from  time  to  time,  so  as  to 
make    it    dry    equally.      After  receiving 
thus  a  certain  degree  of  desiccation,  it  is 
carried  into  the  drying  house,  which  is 
heated  to  50°  Reaumur,  (144°  Fahren- 
heit,) where  it  loses  the  remainder  of  its 
moisture,   which    would  have    prevented 
it  from  combining  vdth  the  other  mor- 
dants, which  it  is  afterwards  to  receive. 
What  is  left  of  the  bath  is  called  avarices^ 
and  is  added  to  the  following  bath.     Two, 
or  even  three  dung  baths,  are   given   to 
the    cotton,  when   it  is  wished  to    have 
very  rich  colours.      When  the  cotton  has 
received   the  dung  baths,  care   must  be 
taken  not  to  leave  it  lying  in   heaps  for 
any  length   of  time,  lest  it  should  take 
fire ;  an   accident  which  has  occasionally 
happened. 

Third  Operation. — Oil  or  White  Bath. 
This  bath  is  prepared  by  pouring  in 
six  pounds  of  fat  oil,  fifty  pints  of  soda 
water,  at  1°  or  sometimes  less,  accord- 
ing as,  by  a  preliminary  trial,  the  oil  re- 
quires. This  bath  ought  to  be  repeated 
two,  three,  or  even  a  greater  number  of 
times,  as  more  or  less  body  is  to  be  given 
to  the  colour. 

Fourth  Operation. — Salts. 

To  what  remains  of  the  white  bath, 
and  which  is  also  styled  avances,  about 
100  pints  of  soda  ley  of  two  or  three  de- 
grees are  added.  Through  this  the  cotton 
is  passed  as  usual.  Formerly  it  was  the 
practice  to  give  two,  three,  or  even  four 
salts.  Now  two  are  found  to  be  suffi- 
cient. 

Fifth  Operation, — Degraissage. 

The  cotton  is  steeped  for  five  or  six 
hours  in  a  tepid  solution  of  soda,  of  1  ° 
at  most ;  it  is  set  to  drain,  is  then  sprink- 
led with  water,  and  at  the  end  of  an  hour 
is  washed,  hank  by  hank,  to  purge  it  en- 
tirely from  the  oil.  What  remains  of  the 
water  of  degraissage,  serves  for  the  scour- 
ing or  Jirst  operation. 

Sixth  Operation.-^ Galling* 
For  100  pounds  of  cotton,  from  20  to 
25  pounds  of  galls  in  sorts  must  be  taken, 
which  are  bruised  and  boiled  in  about 
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100  pints  of  water,  till  they  crumble 
easily  between  the  fingers.  The  galling 
may  be  done  at  two  operations,  dividing 
the  above  quantity  of  galls  between  them, 
which  is  thought  to  give  a  richer  and 
more  uniform  colour. 

Seventh  Operation. — Aluming. 
The  aluming  of  100  pounds  of  cotton 
requires  from  25  to  30  pounds  of  pure 
alum,  that  is,  alum  entirely  free  from 
ferruginous  salts.  The  alum  should  be 
dissolved  without  boiling,  in  about  100 
pints  of  river  or  rain  water.  When  the 
alum  is  dissolved,  there  is  to  be  poured 
in  a  solution  of  soda,  made  with  the 
sixteenth  part  of  the  weight  of  the  alum. 
A  second  portion  of  the  alkaline  solution 
must  not  be  poured  in  till  the  efferves- 
cence caused  by  the  first  portion  has  en- 
tirely ceased,  and  so  in  succession.  The 
bath  of  saturated  alum,  being  merely 
tepid,  the  cotton  is  passed  through  it,  as 
in  the  gall  bath,  so  as  to  impregnate  it 
well,  and  it  is  dried  with  the  precautions 
recommended  above.  The  dyers  who 
gall  at  two  times,  alum  also  twice,  for 
like  reasons. 

Eighth  Operation — Washing  away  the 
Alum. 

Ninth  Operation. — Maddering. 
For  25  pounds  of  cotton,  25  pints  of 
blood  are  prescribed,  and  400  pints  of 
water.  Whenever  the  bath  begins  to 
warm,  50  pounds  of  madder  are  diffused 
through  the  bath.  Sometimes  the  mad- 
dering is  given  at  two  operations,  divid- 
ing the  madder  into  two  portions. 

Tenth  Operation. — Brightening. 
The  brightening  bath  is  prepared  al- 
ways for  100  pounds  of  cotton,  with 
from  4i  to  5  pounds  of  rich  oil,  6  pounds 
of  Marseilles  white  soap,  and  600  litres 
of  soda  water  of  2  ^. 

Eleventh    Operation.-— Rosing. 
This   is    done    with    solution   of   tin, 
mixed  with  soap  water. 


Two  systems  for  the  Turkey-red  are 
known  at  Rouen.  The  first  is  called 
the  grey  course,  the  second  the  yellow ; 
(marche  en  gris,  and  marche  enjaune.J 

The  grey  course  takes  its  name  from 
the  cotton  being  subjected  to  the  madder- 
ing immediately  after  it  has  received  the 
oily  preparations,  and  the  mordants  of 
galls  and  alum,  which  give  it  a  grey  co- 
lour. 

The  yellow  course  is  so  called,  because 
in  this  system  the  cotton,  after  having 
received  a  first  time  the  oily  prepara- 
tions, as  well  as  the  mordants  of  galls 
and  alum,  is  not  exposed  to  the  madder- 
ing till  it  has  passed  a  second  time  through 
the  same  preparations  and  the  same  mor- 
dants, which  gives  it  a  yellow  colour.  It 
is  this  second  manner  of  working  the 
Turkey-red,  which  is  called,  in  the 
phraseology  of  the  dye-house,  remounting 
on  the  galls. 

The  following  table  exhibits  the  dif- 
ference which  exists  between  these  two 
courses : — 


Yellow  Course. 
Boiling 
Dung  baths 
White  baths 
Salts 

Degraissage 
Galling 
Aluming 
alumWashingoflf  the  alum 
White  baths 
Salt 


Greif  Course, 

Boiling 

Dung  baths 

White  baths 

Salts 

Degraissage 

Galling 

Aluming 

Washing  off  the 

Maddering 

Brightening 

Rosing 

Galling 

Aluming 

Washing  off  the  alum 

Maddering 

Brightening 

Rosing 

The  grey  course,  as  well  as  the  yellow, 
is  susceptible  of  a  great  many  combina- 
tions and  varieties,  both  in  the  order  and 
number  of  the  operations,  relative  to 
each. 

(To  be  continued, J 


ADDRESS  ON  THE  REPEAL 

OF  THE 

COMBINATION    LAWS. 


Mechanics  of  Scotland, 

By  the  Repeal  of  the  Combination 
Laws,  a  wise  and  upright  measure  of 
the  present  very  popular  administration 
of  our  country,  you  have  been  favoured 


with  a  degree  of  liberty  unknown  for 
many  years,  and  we  would  therefore  se- 
riously recommend  you  to  avoid  an  er- 
ror into  which  you  are  liable  to  fall, 
namely,  an  abuse  of  the  privileges  which 
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have  been  tlius  granted  to  you  in  com- 
mon with  your  masters.  Haters,  as 
we  are,  of  oppression  in  every  form,  we 
cannot  but  rejoice  that  you  have  at  last 
obtained  a  power  of  preserving  your- 
selves in  future  from  any  unjust  or 
harsh  measures  that  might  be  attempted 
against  you,  or  that  might  prevent  you 
from  gaining  a  decent  and  respectable 
livelihood.  On  the  other  hand,  how- 
ever, as  we  are  equally  haters  of  licen- 
tiousness in  every  form,  we  would  sin- 
cerely regret  any  appearance  of  a  spirit 
of  insubordination,  or  of  improper  re- 
taliation, among  those  who  may  have 
suflfered,  perhaps  severely,  from  the  ef- 
fects of  those  laws,  which,  by  their  re- 
peal, are  acknowledged  to  have  been 
injurious  to  the  interests  of  the  country, 
and  unjust  to  a  class  of  men  who  are 
both  its  pride  and  support. 

It  is  of  the  greatest  importance  to  ob- 
serve, that  while  your  liberties  have 
been  increased,  your  responsibility  has 
not  been  diminished ;  and  that,  while 
fond  as  you  may  be  of  enjoying  and 
making  use  of  your  privileges,  you  ought 
to  beware  of  the  opposite  extreme,  name- 
ly, that  of  abridging  those  of  others. 
You  must  be  perfectly  aware,  that  we  ad- 
dress you  with  some  examples  already  be- 
fore our  eyes,  of  the  want  of  that  prudent 
caution  which  we  thus  so  sincerely  re- 
commend. Men,  ignorant  of  the  Act 
which  contains  the  repeal  of  the  combi- 
nation laws,  or  desirous  of  misinterpret- 
ing the  obvious  meaning  of  the  statute, 
may  have  been  led,  or  may  have  led 
others,  to  go  beyond  what  it  warrants 
them  to  do ;  and  thus  not  only  to  trans- 
gress its  obvious  injunctions,  but  to 
bring  themselves  under  the  penalty  in- 
flietable  upon  the  transgressors.  It  is 
to  prevent  this,  that  we  are  thus  anxious 
to  address  you  on  a  subject,  which  must 
affect  your  own  welfare  in  a  very  great 
measure,  according  as  the  views  which 
you  have  taken  of  it,  may  be  well  or 
ill  founded.  No  one,  we  are  sure,  who 
carefully  reads  the  Act,  or  hears  it  read 
over,  from  beg;inning  to  end,  will  ever 
imagine  that  he  may  combine  to  leave 
his  work,  which  he  has  agreed  to  per- 
form, or  to  cause  others  to  do  the  same, 
or  to  prevent  them  from  taking  work 
when  they  are  willing  to  do  it,  without 
infringing  the  express  terms  of  the  sta- 
tute. 

Yet  we  are  not,  we  are  sorry  to  say, 

without   very   recent   examples  of   such 

*  See  *'  Abstract,"  by 


infringement,  and  the  consequent  pun- 
ishment thereunto  attached.  Now,  we 
would  ask,  where  was  the  usual  caution 
which  is  the  characteristic  of  our  na- 
tion, when  some  members  of  a  very 
worthy  and  industrious  class  of  our  me- 
chanics, so  far  forgot  themselves  as  to 
proceed  upon  alleged  erroneous  informa- 
tion, or  foolish  and  perhaps  interested 
advice,  to  act  contrary  to  the  express 
terms  of  the  statute?  Ought  they  not 
first  to  have  made  themselves  sure  of 
the  ground  of  their  proceedings  ?  Could 
they  not  procure  a  copy  or  an  abridge- 
ment of  the  Act?  Or,  was  it  expressed 
in  such  obscure  and  ambiguous  terms, 
that  they  could  make  no  other  meaning 
of  it  but  what  was  manifestly  errone- 
ous? 

Combination,  in  itself,  is  evidently  no 
crime,  unless  it  be  for  illegal  purposes. 
Now,  will  any  one  pretend  to  say,  that 
a  combination  to  put  an  individual  out 
of  trade,  is  not  an  unjust  and  illegal 
purpose  ?  Combination  to  raise  wages, 
is  not  illegal ;  it  is  permitted  by  the 
Act,*  and  accords  with  the  principles  of 
justice  between  man  and  man,  especially 
when  it  is  considered  that  those  wages 
are  too  little,  and  such  as  a  man  cannot 
live  upon — combination  to  lessen  or  alter 
the  hours  of  working,  is  not  illegal,  be- 
cause it  is  permitted  by  the  Act,  and 
accords  also  with  the  natural  principles 
of  justice,  especially  when  those  hours 
of  working  are  injurious  to  health,  and 
calculated  to  bring  the  poor  working 
mechanic  speedily  to  his  grave — combi- 
nations to  effect  any  of  these  or  similar 
purposes  by  fair  and  open  agreement 
amongst  each  other,  without  force,  com- 
pulsion, or  intimidation,  against  those 
who  are  unwilling  to  join,  is  not  illegal, 
because  it  is  permitted  by  the  Act,  and 
is  consonant  to  the  principles  of  common 
sense. 

Combination,  however,  for  effecting 
any  of  the  above  purposes,  by  violence 
to  person  or  property,  by  threats  or  in- 
timidation, either  in  word  or  deed,  is 
not  only  illegal  and  contrary  to  the  ex- 
press terms  of  the  Act,  but  is  evidently 
contrary  to  the  first  principles  of  natu- 
ral liberty,  which  allows  every  man  to 
do  what  he  wiil  with  his  own,  and  to 
serve  or  not  serVe  ajiy  master  he  chooses, 
for  whatever  wagefe  he  thinks  proper ; 
or,  if  he  should  take  a  fancy  for  it,  for 
no  wages  at  all.  What  can  be  more 
absurd,  than  to  prevent  one  individual 
W.  R.  M'Phun,  Glasgow. 
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from  working  to  a  master,  because  ano- 
ther thinks  that  he  has  too  little  wages 
for  his  work  ?  If  the  man  who  is  will- 
ing to  work  does  not  think  so  himself— 
or,  at  least,  does  not  think  they  are  so 
low  as  to  prevent  him  from  agreeing  to 
his  master's  terms — what  right  has  ano- 
ther to  prevent  him  from  accepting 
them?  Any  man  would  think  it  ex- 
ceedingly absurd,  were  another  to  come 
into  his  house  and  interfere  with  his 
domestic  affairs;  and  yet,  if  he  prevents 
him  from  working  to  a  particular  mas- 
ter, or  for  particular  wages,  he  not  only 
effectually  interferes  with  his  domestic 
affairs,  but  does  all  he  can  to  ruin  his 
family  by  depriving  him  of  the  only 
means  of  supporting  them ;  he,  in  fact, 
does  more  hai"m  than  if  he  were  to  walk 
into  the  house  of  the  ffnoffending  man, 
and  break  all  the  little  articles  he  could 
find  in  his  cupboard  or  ki tchen- shelf ; 
these  could  soon  be  replaced  by  his  daily 
industry,  but  how  could  the  reward  of 
that  industry  be  obtained,  if  he  were 
prevented  by  the  absurd  folly  of  others 
from  exerting  it  ? 

Combination  for  the  purpose  of  com- 
pelling any  master,  by  threats,  orders, 
rules,  or  any  other  mode,  to  alter  or  re- 
gulate the  affairs  of  his  business,  or  to 
employ  certain  individuals  as  foremen  in 
preference  to  others,  is  manifestly  illegal, 
contrary  to  the  terms  of  the  Act,  and 
against  the  principles  of  liberty  which 
ought  to  pervade  the  inhabitants  of  a 
country  increasing  in  knowledge,  and 
celebrated  over  the  Continent  for  the 
learning  and  vvasdom  of  its  lower  classes. 
Would  not  any  mechanic  think  it  ab- 
surd, if  any  master  should  interfere  with 
the  regulation  of  his  private  affairs  at 
home,  and  prescribe  to  him  certain  rules 
which  he  was  to  follow  there,  and  cer- 
tain people  which  he  was  to  employ  in 
the  management  of  those  affairs?  And 
yet  what  does  a  mechanic  do  who  wishes 
to  cause  his  master  to  act  according  to 
the  dictates  of  those  who  are  not  only 
ignorant  of  the  nature  of  the  business,  as 
a  whole,  but  who  have  besides,  no  right 
to  interfere  with  the  management  of 
what  does  not  belong  to  them?  That 
golden  rule,  "  Do  as  you  would  be  done 
to,"  though  implanted  in  the  mind  of 
man,  as  an  axiom  of  common  sense,  or 
self-evident  truth,  as  broad  and  bright  as 
the  noon-day,  seems,  uniformly,  by  some 
Stupid  fatality  belonging  to  the  human 
race,  to  be  forgotten  and  obscured,  as  it 
were  by  a  total  eclipse,  whenever   self- 


interest,  real  or  imaginary,  begins  to  be 
the  sole  regulator  and  main-spring  of 
our  actions. 

Then,  indeed,  blinded  by  an  over- 
weening love  of  self,  and  looking  only  at 
the  one  side  of  a  question  wliich  affects 
our  own  welfare,  we  entirely  disregard 
the  duties  and  the  considerations  which 
we  owe  to  others.  And,  it  is  not  until 
some  foolish  or  fatal  action  has  been  com- 
mitted that  we  begin  to  reflect  how  far 
we  ought  to  feel  for  others,  by  putting 
ourselves  in  their  situation  in  imagina- 
tion, and  then  confessing  that  we  should 
not  really  like  to  be  so  treated,  or  that 
perhaps  there  is  some  injustice  in  acting 
towards  a  person  in  a  M'ay  which  we 
would  not  like  or  expect,  were  we  called 
upon  to  suffer  it  ourselves.  Were  both 
masters  and  workmen  more  frequently 
to  think  of  these  things,  they  would  not 
have  so  much  occasion  to  complain  of 
each  other.  That  masters  have,  in  many 
instances,  acted  unjustly  towards  their 
workmen,  is  a  truth  that  cannot  be  de- 
nied; but,  on  the  other  hand,  it  must 
be  allowed  that  the  latter  have  also,  in 
many  instances,  acted  unjustly  towards 
the  former.  If  either  have  been  the 
case,  however,  in  any  instance,  it  ought 
to  be  remembered,  that  retaliation,  when 
in  your  power,  is  an  inglorious  thing; 
and,  besides,  is  extremely  liable  to  be 
more  severe  than  the  first  offence.  It 
should  be  remembered  that  "  it  is  the 
glory  of  man  to  pass  over  a  transgres- 
sion," and  that 

"  To  err  is  human,  to  forgive  divine." 

Besides,  the  faults  or  offences  of  another 
will  in  no  case  justify  our  conduct  if  we 
act  in  a  similar  manner.  It  is  a  com- 
mon and  a  true  proverb,  that  "  Twa 
blacks  will  not  mak  ae  white."  Hence 
it  is  obvious,  that  if  we  plainly  trans- 
gress the  express  terms  of  a  new  statute, 
it  will  not  be  an  excuse  for  our  conduct 
to  allege,  that  we  are  merely  treating 
others  in  the  same  manner  as  we  our- 
selves were  formerly  treated. 

A  new  law  never  has,  and  ought  never 
to  have,  a  retrospective  effect :  if,  then, 
a  new  law  be  issued  respecting  two  classes 
of  men  mutually  dependent  on  each  other, 
affording  the  same  liberties  and  privi- 
leges, but  forbidding,  under  severe  pen- 
alties, every  thing  like  quarrel,  threats, 
or  violence,  either  on  one  side  or  other, 
it  is  manifest  that  that  class  which  first 
transgresses   the   salutary  regulations  of 
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such  a  law,  is  entirely  in  the  wrong. 
But  it  is  matter  of  wonder,  that  those 
who  are  mutually  dependent  on  each 
other,  should  ever  have  occasion  to  disa- 
gree so  far  as  to  put  a  stop  to  that  on 
which  they  both  depend.  What  could 
the  workman  who  has  ceased  to  work  to 
his  master  ultimately  do?  He  must 
work  either  sooner  or  later,  or  else  be 
deprived  of  the  means  of  subsistence. 
He  has  no  store  of  money  or  property 
laid  up,  by  which  he  can  support  him- 
self in  idleness ;  and  it  is  evident,  that 
if  he  holds  out  long,  want  must  at  last 
stare  him  in  the  face.  This  is  not  all : 
his  wife  and  family  will  suffer  along 
with  him;  and,  disappointed  of  his  week- 
ly pittance,  they  may  be  pining  away 
with  hunger,  and  grieving  at  his  ob- 
stinacy in  refusing  to  work  when  it  is 
in  his  power. 

In  hard  times  it  is  difficult  to  get 
work,  and  it  is  reckoned  a  blessing  by 
the  industrious  man  when  he  can  get  it  j 
what,  then,  must  be  the  folly  of  those 
who  despise  work,  and  throw  it  up  when 
they  have  it,  for  the  sake  of  entering  in- 
to a  foolish  combination  to  obtain  what 
it  is  likely  they  will  not  obtain,  at  least, 
by  such  violent  means.  On  the  other 
hand,  it  may  be  asked,  what  could  the 
master  who  has  been  deserted  by  his 
workmen  ultimately  do?  He  will,  no 
doubt,  be  longer  independent  of  his  work- 
men than  they  could  be  of  him ;  but  he 
must,  sooner  or  later,  fall.  He  may 
have  a  stock  of  unpaid  material  on  hand, 
which,  if  not  converted  into  goods,  and 
returns  received  for  it,  may  produce 
bankruptcy,  and  all  its  attendant  mise- 
ries— miseries  which  far  surpass  those 
which  befal  tlie  Avorking  man  when 
thrown  out  of  work.  He  may  have  in- 
volved not  only  his  own  property,  but 
that  of  many  otiiers,  in  his  establish- 
ment; and  if,  by  a  sudden  determina- 
tion of  the  workmen  to  strike  work, 
the  manufactory  which  he  is  carrying  on 
is  made  to  cease,  there  may  be  the  most 
imminent  danger  of  the  whole  being 
rendered  useless  in  a  mercantile  point  of 
view,  and  being  left  as  a  dead  stock  upon 
his  hands.  Others,  taking  advantage  of 
his  cessation,  may  overstock  the  market 
where  his  goods  are  sold;  and,  while 
they  are  making  a  fortune  by  the  in- 
creased demand  for  their  own  goods, 
which  find  their  way  into  the  market 
from  the  absence  of  those  of  an  exten- 
sive competitor,  he  may  be  suffering  all 


the  horrors  of  impending  and  irretrieva-r 
ble  bankruptcy. 

And  when  reduced  to  poverty,  what 
can  a  master  do  more  than  a  servant? 
They  are  then  upon  the  same  level ;  nay, 
the  former  is  in  a  worse  condition  than 
the  latter.  The  servant  can  work  to 
any  master,  and  he  can  even  change  his 
labour,  but,  in  most  cases,  the  master 
cannot  work  at  all;  he  is,  therefore, 
more  dependent  than  the  workman.  In 
fact,  in  the  actual  and  abstract  state  of 
man,  the  workman  is  the  most  indepen- 
dent man  alive — his  hand  can  always 
procure  him  the  necessaries  of  life ;  but 
wo  be  to  him  who  depends  upon  richer 
"  for  they  make  unto  themselves  wings 
and  flee  away." 

We  formerly  supposed  a  case  where 
an  unjust  attempt  was  made,  by  com- 
bination, to  put  an  individual  out  of 
trade;  let  us  now  suppose  a  case  in 
which  an  equally  unjust  attempt  was 
made,  on  the  part  of  masters,  by  com- 
bination, to  prevent  a  workman  from 
procuring  work.  What  would  be  the 
consequence  ?  The  individual  would  go 
from  warehouse  to  warehouse,  seeking 
work,  and  imable  to  find  it.  Every 
door  is  shut  against  him— every  ear  is 
deaf  to  his  cry.  He  might  say,  "  Give 
me  work,  else  I  starve."  No  kind  hand 
presents  it  to  him.  He  returns  home, 
desponding,  to  his  wife  and  children- 
tells  them  that  an  unjust  combination 
has  been  formed  against  him,  which  pre- 
vents him  from  getting  work ;  he  has 
now  no  money— no  food  to  give  them ; 
the  lamentable  and  united  cry  of  misery 
rises  up  in  their  once  happy  dwelling ; 
and  it  is  only  by  a  providential  turn  in 
their  favour,  that  they  are  prevented  from 
absolute  desperation  and  the  awful  al- 
ternative of  dying  for  hunger. 

In  the  case  of  the  manufacturer,  de- 
serted by  his  workmen,  or  prevented,  by 
an  unjust  combination  of  workmen,  from 
employing  those  who  are  willing  to  work, 
he  must  give  up  business ;  and  the  same 
consequences  which  we  have  above  de- 
scribed must  follow,  though,  no  doubt, 
in  his  case  more  slowly,  but  not  the  less 
surely.  The  general  odium  which  would 
attend  such  an  individual,  would  be  more 
hurtful  to  his  feelings  and  to  his  condi- 
tion than  those  of  the  workman.  The 
former  is  held  up  to  public  view  by  such 
proceedings,  the  latter  is  protected  by 
his  obscurity ;  the  former  may  be  ruined 
in  happiness   and  prosperity,   the  latter 
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cannot  be  so  deeply  affected  in  either; 
the  former  may  seek  in  vain  to  re-esta- 
blish himself  in  business,  the  latter  may 
find  both  work  and  happiness  unknown 
to  the  world  and  to  his  persecutors. 

From  the  whole  view  of  these  cases, 
and  many  others  which  might  be  en- 
larged upon,  it  is  manifest,  that  both 
masters  and  workmen  mutually  depend 
on  each  other,  and  that  to  attempt  to 
separate  tlieir  interests,  is  not  only  ab- 
surd but  impossible.  The  old  fable  of 
the  belly  and  the  members,  has  been 
often  quoted,  especially  in  political  af- 
fairs, and  it  may  not  unfitly  be  pressed 
upon  the  notice  of  those  who  are  unable 
to  follow  reasoning  without  allegory. 
The  workmen  are  the  members,  and  the 
masters  are  the  belly;  it  is  therefore  as 
absurd  for  tjie  workmen  to  suppose,  that 
they  may  act  as  if  they  were  indepen- 
dent of  their  masters,  as  it  would  be  for 
the  members,  as  they  once  did  according 
to  the  fable,  to  refuse  to  work  for  the 
support  of  the  belly.  For,  if  the  work- 
men give  up  labour  for  the  support  of 
their  masters,  they  give  up  labour  for 
their  own  support ;  and  they  will,  like 
the  members  who  despised  the  belly, 
pine  away  and  die  for  want  of  the  sup- 
port and  nourishment  they  receive  from 
their  masters.  That  the  masters  are 
apt  to  neglect  the  state  of  their  work- 


men, is  a  fact  which  cannot  be  denied  j 
for  if  the  workmen  were  sufficiently 
paid,  or  well-treated,  they  would  then 
have  no  cause  to  complain.  The  ancient 
allegory  might  be  here  reversed  to  illus- 
trate the  case,  and  we  might  suppose 
that  the  belly,  once  on  a  time,  refused 
to  support  the  members;  the  consequence 
would  be,  that  the  members  would  not  be 
able  to  support  it,  and  would  thus  bring 
ruin  on  the  belly  by  its  own  folly. 

"We  conclude,  from  the  whole  subject, 
that  mechanics  ought  to  be  very  cautious 
in  their  proceedings,  lest  they  misinter- 
pret or  misunderstand  the  nature  of  the 
Act,  and  lest  they  should  subject  them- 
selves to  the  punishment  which  has  been 
already  awarded,  in  cases  to  which  we 
formerly  alluded.  They  ought  also  to 
remember,  that  though  the  sentence,  in 
these  first  cases,  was  awarded  with  a 
praise-worthy  leniency,  and  considerably 
below  the  letter  of  the  Act,  yet  those 
who  may  disregard  the  injunctions  of 
the  statute,  in  future,  may  not  be  so 
mildly  dealt  with  by  other  Judges  who 
may  be  appointed  to  decide  on  such 
cases ;  indeed,  we  sincerely  hope  that 
they  will  never  again  occur,  and  that 
the  working  mechanics  of  Scotland  will 
show  tliat  they  know  how  to  use  the 
liberties  wliich  have  been  granted  them, 
in  the  purest  spirit  of  political  justice. 
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calculating  the  Horse  Powers  of  a  Steam  Engine. — Cullingworth,  Leeds;  and 
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These  tables  are  of  very  general  use, 
but  especially  to  the  working  mechanic. 
They  will  enable  him  to  ascertain,  with- 
out calculation,  the  weight  of  his  ma- 
terials, or  the  power  necessary  to  pro- 
duce the  work  required.  They  will 
enable  the  labourer  to  ascertain  the  ex- 
tent of  the  land  he  has  cultivated ;  and 
artificers,  of  every  description,  will  find 
them  a  ready  reckoner  in  many  cal- 
culations connected  with  their  various 
occupations.  For  want  of  having  such 
calculations  at  hand,  it  has  often  hap- 
pened that  mechanics  and  others  have 
made  hasty  and  incorrect  estimates, 
which  have  occasioned  loss  both  in  pro- 


perty and  reputation.  These  tables  vdll 
therefore  be  useful  in  this  point  of  view, 
and  will  serve  as  a  check  upon  the  cal- 
culations even  of  those  who  are  expert 
in  them,  as  they  will  both  prevent  the 
possibility  of  error  and  save  the  time 
consumed  in  repeating  the  operations. 
The  first  sixteen  pages  are  occupied  with 
the  explanation  of  the  tables,  in  which 
the  manner  of  using  them  is  shown, 
and  applied  to  a  variety  of  examples. 
The  first  and  second  tables  contains 
calculations  relating  to  the  Steam  En- 
gine. We  extract  the  first,  as  an  ex- 
ample of  the  useful  tables  contained  in 
the  work : — 


Steam  Engine. — The  first  column  is  the  number  of  horse  power ;    second  is  the 
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diameter  of  the  cylinder  ;  third  is  the  area  of  the  cylinder  ;  fourth  is  the  pressure  of 
steam  in  pounds  ;  fifth  is  the  depth  of  water  in  yards  and  parts  ;  sixth  is  the  weight 
of  water  contained  in  a  pump  12  inches  diameter,  at  the  depth  mentioned  in  the 
fifth  column  ;  seventh  is  the  number  of  ale  gallons  contained  in  the  pump  at  the 
depth  of  fifth  column  ;  eighth  is  the  cubic  feet  of  steam  consumed  in  a  minute  ; 
ninth  is  the  quantity  of  water  in  ale  gallons  raised  in  a  minute.  The  piston  of  the 
engine  is  supposed  to  move  through  the  space  of  220  feet  per  minute. 
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1130 

111 

94 

576 

6 

13,1 

134 

1340  !     9,25 

1340 

134 

112 

576 

7 

14,2 

159 

1590  i  10,8 

1590 

156 

130 

576 

8 

15,2 

181 

1810     12,3 

1810 

177 

147 

576 

9 

16,1 

203 

2030  !  13,9 

2030 

200 

168 

576 

10 

17 

226 

2260  ;  15,3 

2260 

222 

350 

1060 

11 

17,75 

247 

2470  ,  16,9 

2470 

244 

380 

1060 

12 

18,5 

268 

2680  ^  18,4 

2680 

266 

414 

1060 

13 

19,4 

295 

2950  i  20 

2950 

288 

460 

1060 

14 

20 

314 

3140     21,5 

3140 

310 

488 

1060 

15 

20,75 

336 

3360  ;  23 

4360 

332 

522 

1060 

16 

21,5 

362 

3620     24,5 

3620 

353 

559 

1060 

17 

22,1 

382 

3820  i  26,2 

3820 

378 

588 

1060 

18 

22,75 

406 

4060  1  27,7 

4060 

400 

629 

1060 

19 

23,5 

433 

4330     29,3 

4330 

424 

670 

1060 

20 

24 

451 

4510  1  30,7 

4510 

446 

700 

1060 

21 

24,5 

470 

4700     32,3 

4700 

468 

730 

1060 

22 

25,2 

498 

4980  !  33,8 

4980 

489 

770 

1060 

23 

25,75 

520 

5200  1  35,3 

5200 

512 

805 

1060 

24 

26,25 

542 

5420  1  36,8 

5420 

532 

835 

1060 

25 

26,75 

562 

5620  1  38,4 

5620 

555 

868 

1060 

The  next  table  on  the  steam  engine 
contains  the  diameter  of  the  steam  and 
eduction  valves,  their  areas,  and  their 
openings  ;  the  diameter  and  areas  of  the 
cold  water  and  air  pumps  ;  the  number 
of  ale  gallons  of  condensing  water  used 
per  minute,  the  weight  of  water  used 
per  minute,  &c.  The  third  table  relates 
to  the  common  lifting  pump,  its  depth 
of  water,  diameter,  length,  and  number 
of  strokes  per  minute,  quantity  of  water 
in  ale  and  wine  gallons,  in  cubic  feet  and 
in  weight,  per  minute.  The  next  six 
tables  relates  to  the  properties  of  the  me- 
chanical powers,  the  lever,  the  wheel,  and 
axle,  the  pulley,  the  inclined  plane,  the 
wedge  and  the  screw.  The  next  three 
tables  relate  to  circles  and  circular  mea- 
sures, their  diameter,  areas,  and  circum- 
ferences, liquid  and  dimensionary  con- 
tents, &c.     The  succeeding  tables  relate 


to  the  weights  of  stones,  circular  and 
square,  to  solid  measure  one  yard  deep, 
to  malt  gauging,  cast  iron,  wrought  iron, 
brass  and  leaden  pipes  and  cylinders, 
globes,  pillars,  bars,  &c.,  to  glaziers* 
work,  to  vibrations  of  pendulums  and 
falling  bodies,  to  board  measure,  sheet 
iron  and  lead,  to  bricklayers'  work,  to 
land  and  superficial  measure,  and  to  the 
weight  of  coals  contained  in  a  given  num- 
ber of  yards.  There  are  also  given,  ta- 
bles of  decimal  fractions,  of  brick  mea- 
sure, of  mill  work,  of  divisors  for  the 
sliding  rule,  of  flat  measure  for  glaziers, 
architects,  &c.  To  these  tables  is  added 
an  appendix,  on  the  force  and  heat  of 
steam,  on  the  power  of  steam  engines 
and  the  method  of  computing  it,  and  on 
the  strength  of  materials. — We  shall  give 
some  extracts  from  it  in  oiw  next. 
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Agreeably  to  the  resolution  of  the 
Members,  founded  on  the  official  report 
of  the  proceedings  of  the  Committee, 
given  in  No.  XXVII.  the  five  candi- 
dates for  the  lectureship  on  Chemistry 
and  Mechanics  in  this  Institution,  de- 
livered each  a  specimen  lecture  in  rota- 
tion last  week ;  and  on  Saturday  the 
Members  elected,  by  ballot,  Mr.  Thomas 
Liongstaff,  Lecturer,  by  a  majority  of 
fifty-two.  Each  of  the  unsuccessful  can- 
didates was,  by  the  liberality  of  the  mem- 
bers, voted  the  sum  of  £5  5s.  instead  of 
^63  3s.  as  formerly  mentioned.  The 
gentleman  who  has  been  elected,  will,  we 
have  no  doubt  from  the  specimen  he  gave 
of  his  abilities,  prove  a  great  acquisition 
to  the  Institution.  We  are  called  upon, 
however,  by  some  circumstances  which 
have  transpired,  to  reprobate  the  con- 
duct of  some  individuals  connected  with 
the  Institution.  A  very  respectable 
candidate,  belonging  to  this  city,  whose 
testimonials  were  of  the  highest  scien- 
tific authority,  and  were  borne  out  by 
the  able  and  original  lecture  which  he 
delivered  before  the  members,  was  ma- 
terially injured,  in  their  estimation,    by 


some  calumnious  reports,  which,  to  our 
certain  knowledge,  were  wholly  unfounded. 
These  reports,  which  had  a  reference 
both  to  his  conduct  and  abilities  as  a 
candidate,  were  industriously  circulated 
among  the  members,  and  had,  we  be- 
lieve, a  very  great  influence  on  the  minds 
of  many  in  determining  for  whom  they 
should  vote.  The  originators  and  pro- 
pagators of  these  false  and  calumnious 
reports,  will  have  the  satisfaction  of  hav- 
ing injured,  and  perhaps  prevented,  the 
election  of  an  individual  who  would  have 
been  an  honour  to  the  Institution  ;  but 
let  them  not  rest  secure  in  their  success, 
as  they  may  be  assured,  that,  if  their 
names  are  not  known,  they  are  at  least 
strongly  suspected,  and  the  whole  odium 
of  the  reports  will  of  course  lie  upon 
their  own  heads,  and  their  conduct  will, 
in  future,  be  justly  appreciated  by  the 
impartial  members  of  the  Institution  to 
which  they  belong. — R.  W. 


Mr.  Thos.  Clark,  Bath- Street,  Glas- 
gow, has  handsomely  given  a  donation 
of  £5  5s.  to  the  Institution,  to  buy  ap- 
paratus. 


RELIC  OF  BURNS. 

As  every  thing  relative  to  the  patriotic  bard  of  our  country  must  be  interesting  to 
our  readers,  we  cannot  refuse  ourselves  the  pleasure  of  being  the  first  to  notice  one 
of  the  many  relics  that  remain  of  his  pleasing  but  wayward  genius.  The  original 
of  the  following  stanza,  with  the  accompanying  description,  elegantly  framed,  may 
be  seen  at  Messrs.  Robertson  &  Atkinson's,  Booksellers,  156,  Trongate: — 

"  Hers  are  the  willing  chains  of  love, 

"  By  conquering  Beauty's  sovereign  law, 
"  But  still  my  Chloris'  dearest  charm— 

*'  She  says  she  lo'es  me  best  of  a'." 

"  The  above  manuscript,  from  the  hand  of  the  immortal  Bums,  written  on  a  pane 
of  glass  in  one  of  the  windows  of  the  Globe  Inn,  Dumfries,  is  presented  "by  John 
Thomson,  Writer  in  Lockerbie,  to  Mr.  John  Speirs,  Glasgow,  in  token  of  his 
friendship  and  regard. — 15th  September,  1824)." 


NOTICES  TO  CORRESPONDENTS. 

Rusticus,  G.  Su  Edinburgh,  and  Mr.  Walter  Ballantyne's  (Water  of  Leith,)  Force  Engine,  will  be 
inserted  next  week.--Other  Correspondents  will  please  excuse  us  for  s  week. 


GLASGOW:  W.  R.  M'Phun,  PubUsher,  Trongate. 
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"  Should  not  each  dial  strike  us  as  we  pass, 
Portentous,  as  the  written  wall ;  which  struck. 
O'er  midnight  bowls,  the  proud  Assyrian  pale. 
Ere  while  high-flush'd  with  insolence  and  wine, 
Like  that  the  dial  speaks,  and  points  to  thee, 


Loth  as  thou  art  to  break  the  banquet  up ; 
•  O  Man !  thy  kingdom  is  departing  from  thee. 
And  while  it  lasts,  is  emptier  than  my  shade,' 
Its  silent  language  such  ;  nor  need'st  thou  call 
Thy  Magi  to  decipher  what  it  means." 


No.  XL. 


Saturday i  2d  October,  1824. 


Price  M, 
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Vol.  II. 


162 


THE  GLASGOW 


THE  CAPUCHIN,  OR  PORTABLE  CARD-DIAL, 

Constructed  for  the  Latitude  of  Glasgow. 

This  curious  and  ingenious  dial  is     K  ^,  L  /,  M  m,  perpendicular  to 


said  to  have  been  originally  invent 
ed  by  a  Jesuit,  and  was  constructed 
on  the  principle  of  a  universal  rec- 
tilineal dial.  It  was  denominated 
the  Capuchin,  because  it  resembles 
the  head  of  a  Capuchin  Friar,  with 
an  inverted  cowl.  We  have  thought 
proper  to  present  it  to  the  notice  of 
our  readers,  as  an  amusing  and  use- 
ful instrument,  which  they  can  easily 
make  for  themselves,  and  as  a  part 
of  the  great  body  of  science,  which 
we  consider  both  necessary  and 
proper  to  lay  before  them. 

Fig.    1,   shows   the   geometrical 
construction  of  the  dial,  and  is  exe- 
<;«ted  in  the   following  manner : — 
About  two-thirds  from   the  top  of 
the  card,  draw  the  line   12  C  A, 
■parallel  to  the  top,  and  another  line 
Jc  C  6,  bisecting  it  at  right  angles. 
With  centre  C,  and  distance  C  12. 
<or  C  A,  describe  the  semicircle  12, 
6,  A,  and  divide  it  into  3  2  equal 
parts  at  the  points,  11,  10,  9,  8,  7, 
&c.     From  these  points  draw   the 
lines,  11,  11;  10,  10;  9,  9 ;  &c. 
•perpendicular  to   the  diameter,   12 
A,  and  they  will  be  the  hour  linesi 
The   half  hour  and   quarter  hour 
lines  may  also  be  drawn,  by  divid- 
ing each  arc  into  two,  and  then  into 
four  equal  parts.     From  12,  draw 
12  it,  Biaking  the  angle  C  12  ^  equal 
to  the  latitude  of  the  place,  (which, 
Jijn  the  plate,  is  Glasgow,  in  lat.  55^ 
'56'  10"  N.) ;  let  this  line  meet  the 
i6  hour  line  in   1c,  through   which 
draw  the  line  BAD,  perpendicular 
J^  12  1c,     From  the  point  A,  draw 
''  j^he  lines  12  B,  12  D,  making  the 
ingles  A  12  B,  A  12  D,  each  equal 
5^  23  -J*',  the  sun's  greatest  declin- 
«|fltion.     These  lines  determine   the 
length  of  B  D,  which  is  the  scale 
ioT  the  months.     On  B  D,  describe 
the  semicircle,  B  K  D,  and  divide 
it  into  six  equal  parts  at  H,  I,  K, 
L,  M,  and  draw  the  lines  H  ^,  I  f, 


These  points  are  the  centres 
arches   for  the  signs  of  the 


BD. 

of  the 
zodiac. 

With  centres  ^  and  D,  and  dis- 
tances B  12  and  D  12,  describe  the 
arches  12  and  Capricorn,  and  12 
and  Cancer,  to  denote  the  two  tro- 
pics. With  centres  h  and  m<,  des- 
cribe arches  passing  through  12,  and 
the  one  will  be  the  arch  of  the  signs 
Aquarius  and  Sagittarius,  and  the 
other,  the  arch  of  the  signs  Gemini 
and  Leo.  With  centres  i  and  /, 
describe  arches  passing  through  12, 
and  the  one  will  be  the  arch  of  the 
signs  Pisces  and  Scorpio,  and  the 
other  the  arch  of  the  signs  Virgo 
and  Taurus.  With  centre  A,  de- 
scribe an  arc  passing  through  12 
for  the  signs  Aries  and  Libra.  With 
centre  12,  describe  the  arch  O,  P,  Q, 
terminated  in  O  and  Q,  in  the  lines 
12  B,  and  12  D  ;  and  divide  P  O 
and  P  Q,  each  into  23 J  equal  parts; 
then  the  arc  O  P  Q,  is  a  scale  of 
the  8un*s  declination. 

Find  the  sun's  tleclination  for 
every  fifth  day  in  the  year  from  a 
table,  and  placing  a  rii^ler  over  the 
point  12,  and  the  degree  for  each 
day  on  the  scale  O,  P,  Q,  mark  the 
point  where  the  ruler  meets  B  D  ; 
and  at  the  points  of  division  for  the 
^ays  of  each  month,  write  the  name 
of  that  month,  (see  Fig.  2,)  but  ob- 
serve that  ihe  days  from  21st  ,of 
March  to  the  23d  of  September, 
must  lie  on  the  left  of  h,  which  is 
the  middle  point  of  the  scale.  Cut 
a  slit  through  the  card  along  the 
line  B  D,  and  put  a  thread  through 
the  slit,  having  a  bead  sliding 
alongst  it,  and  a  plummet  at  one 
end,  which  hang  ^ng  the  face  of 
the  dial  when  held  vertically  ;  and 
make  a  knot  on  the  other  end  of 
the  thread,  at  the  back  of  the  dial, 
so  that  it  may  not  be  drawn  through 
the  slit.     Draw  a  line  N  v  parallel 
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to  12  C  A,  and  at  one  end  of  it, 
cut  slits  along  v  x,  x  i/i  and  y  z, 
three  sides  of  a  rectangle,  through 
the  card,  so  as  to  admit  of  its  turn- 
ing about  the  remaining  side,  v  z,  as 
a  hinge.  This  rectangle  is  the 
gnomon  of  the  dial,  and  the  line  v 
N  is  the  shadow  line. 

The  method  of  placing  the  hours 
conveniently  upon  the  hour  lines, 
and  of  forming  the  scale  of  months, 
will  be  easily  understood  by  inspec- 
ting fig.  2f  which  exhibits  the  dial 
completed. 

To  rectify  the  dial,  set  the  thread 
in  the  slit  right  against  the  day  of 
of  the  month,  and  stretch  it  over  the 
angular  point,  where  the  circles 
meet  at  XII,  then  shift  the  bead 
to  ►that  point  of  the  thread,  and  the 
dial  is  rectified. 

To  find  the  hour  of  the  day,  raise 
the  gnomon,  (either  more  or  less,) 
and  hold  the  edge  of  the  dial  next 
to  the  gnomon,  towards  the  sun, 
so  that  the  uppermost  edge  of  the 
shadow  of  the  gnomon  may  just 
cover  the  shadow  line ;  and  the 
bead  then  moving  freely  on  the  face 
of  the   dial  by  the  weight   of  the 


plummet,  will  show  the  time  of  the 
day  among  the  hour  lines,  accord- 
ing as  it  is  forenoon  or  afternoon. 
It  may  be  observed,  that  the  dial 
will  indicate  the  hour  but  imper- 
fectly, when  it  is  near  noon;  but 
this  defect  cannnot  be  properly 
avoided  in  an  altitude  dial. 

To  find  the  time  of  sunrise,  and 
sunset.  Rectify  the  dial  for  the 
given  day,  move  the  thread  among 
the  hour  fines,  until  it  either  -covers 
some  one  of  them,  or  lies  parallel 
between  any  two,  and  then  it  will 
cut  the  time  of  sunrise,  among  the 
forenoon  hours,  or  the  time  of  sun- 
set among  the  afternoon  hours. 

To  find  the  sun's  declination, 
stretch  the  thread  from  the  day  of 
the  month  over  the  angular  point 
at  XII,  and  it  will  indicate  the  de- 
clination on  the  graduated  arch. 

To  find  on  what  days  the  sun 
enters  the  signs.  When  the  bead, 
as  above  rectified,  moves  along  any 
of  the  curve  lines,  which  have  the 
signs  of  the  zodiac  marked  upon 
them,  the  sun  enters  those  signs  on 
the  days  pointed  out  by  the  thread 
in  the  scale  of  months.  T. 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

ParticiUarlt/  with  reference  to  Mathematical  and  Mechanical  Science, 
(Continued  from  page  152,  Vol- 1 1.) 


Empedocles,  an  eminent  succes- 
sor of  Pythagoras,  was  born  at 
Agrigentum,  in  Sicily.  He  made 
an  important  step  in  mechanical 
science,  by  introducing  the  action 
of  two  opposite  principles  in  mat- 
ter, which  he  termed  friendship 
and  enmity^  very  similar  to  the 
forces  of  attraction  and  repulsion, 
which  occupy  such  a  prominent 
place  in  the  philosophy  of  modern 
times.  Xenophanes,  who  followed, 
transplanted  most  of  the  opinions 
of  the  Pythagoreans  into  the  small 
school  which  he  founded  at  the 
town  of  Elea,  in  Campania  in  Italy. 
He  had  the  merit  of  being  the  first 


to  state  the  important  principle  in 
Geology — that  the  exterior  crust  of 
our  globe  was  once  in  a  fluid  state, 
and  that  the  fossil  shells,  and  other 
marine  productions  discovered  in  the 
bowels  of  the  earth  and  on  the  tops 
of  the  highest  mountains,  had  at 
some  remote  period  been  formed 
under  the  waters  of  the  ocean. 

About  this  time,  Hippocrates  of 
Chios  attempted  the  quadrature  of 
the  circle — a  problem  which  has 
exercised  the  ingenuity  of  mathe- 
maticians in  all  ages.  Fruitless  as 
the  attempt  has  ever  been,  to  find 
a  square  exactly  equal  to  the  circle, 
or,  which  is  the  same  thing,  to  find 


164 


THE  GLASGOW 


the  exact  length  of  its  circumfer- 
ence, yet  the  inquiries  which  have 
been  instituted  in  its  pursuit,  have 
been  the  parent  of  many  a  briUiant 
and  useful  discovery.  Many  a  time 
has  the  mechanic,  since  that  period, 
after  the  labours  of  the  day,  endea- 
voured to  discover,  by  mechanical 
contrivances,  the  rectification  of  the 
circle,  and  as  often  has  he  been  dis- 
appointed. A  knowledge  of  geo- 
metry, as  delivered  to  us  by  the 
ancients,  and  as  improved  by  the 
moderns,  properly  acquired,  would 
prevent  in  future  the  vain  attempt 
to  discover  what  can  be  demonstra- 
ted, from  the  nature  of  the  thing, 
to  be  impossible.  The  quadrature 
of  the  lunes  was  all  that  resulted 
from  the  attempts  of  Hippocrates, 
if  we  except  Elements  of  Geome- 
try, which  he  is  said  to  have  com- 
posed, but  which  have  not  reached 
our  days. 

Democritus,  -who  flourished  dur- 
ing the  Pelopponesian  war,  may  be 
considered  as  one  of  the  greatest 
geniuses  that  Greece,  so  rich  and 
varied  in  talent,  had  as  yet  produced. 
To  procure  the  higher  degrees  of 
knowledge,  he  visited  Egypt,  con- 
versed with  the  Magi  of  Babylon, 
and  is  said  to  have  travelled  east- 
ward so  far  as  the  Ganges.  The 
expense  of  these  travels  consumed 
his  patrimony  ;  and,  on  his  return, 
he  was  content  to  occupy  a  small 
villa  near  Abdera,  his  native  place, 
where  he  passed  a  long  Ufe  of  par- 
simony and  seclusion,  wholly  intent, 
on  making  experiments,  and  inves- 
tigating the  operations  of  nature. 
He  rectified  many  of  the  prevailing 
errors  in  Natural  Philosophy,  and 
anticipated  many  of  our  modern 
discoveries.  He  maintained  that 
the  weight  of  bodies  is  always  pro- 
portional to  the  mass,  or  quantity 
of  matter,  and  that,  consequently, 
they  would  fall  in  a  vacuum,  with 
equal  celerities ;  he  likewise  enter* 
tained  correct  general  views  con- 


cerning the  properties  of  light  and 
heat.  These  tenets  are  unfolded  in 
the  beautiful  poem  of  Lucretius  on 
the  Nature  of  Things,  who  apphes 
to  his  master  in  philosophy  the 
strong  expression,  "  The  father  and 
inventor  of  all. " 

Philosophical  sects  had  multiplied 
over  Greece,  when  Socrates  arose 
to  give  a  more  useful  direction  to 
the  human  mind.  Disgusted  with 
the  absurd  sophisms  and  delusive 
dreams  of  pretenders  to  science,  he 
justly  thought  the  first  step  to  real 
knowledge  was  to  perceive  the  ex- 
tent of  our  ignorance.  His  great 
aim  was  not  so  much  the  laborious 
education  of  a  few  individuals,  as 
the  dififusion  of  solid  instruction 
among  the  whole  body  of  the  peo- 
ple, an  idea,  which  it  seems,  re- 
4|uired  the  lapse  of  more  than  20 
centuries  to  put  in  operation.  Averse 
to  idle  speculation,  he  recommend- 
ed that  philosophy  alone  which  is 
grounded  on  facts  and  experiments. 
He  was  accustomed  to  pour  con- 
tempt on  every  kind  of  hypocrisy 
and  pretension.  But  his  intrepid 
conduct  and  high  celebrity  created 
a  host  of  secret  enemies,  and  the 
venerable  sage  at  last  fell  a  martyr 
to  the  cause  of  truth  and  virtue. 

Plato,  the  most  illustrious  of  all  the 
disciples  of  Socrates,  withdrew  from 
the  polluted  city,  Athens,  after  the 
murder  of  his  revered  master,  and 
visited  the  seat  of  the  Pythagoreans 
at  Tarentum,  where  he  was  initiated 
in  all  the  secrets  of  the  Italic  School. 
He  next  studied  under  Theodorus, 
an  eminent  mathematician  of  Gy- 
rene, in  Lybia.  With  a  mind  thus 
prepared,  he  travelled  in  disguise 
over  the  whole  of  Egypt  carefully 
examining  every  object,  and  glean- 
ing all  the  information  he  could 
reach.  Being  prevented  by  war 
from  proceeding  farther,  he  returned 
home,  and  purchased  the  Grove  of 
Academus,  in  the  immediate  vicinity 
of  Athens ;  in   which  sequestrated 
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spot,  he  delivered,  under  the  shade 
of  spreading  planes,  his  eloquent  and 
impressive  lessons,  to  youths  of  the 
highest  ranks,  who  flocked  from  all 
parts,  attracted  by  the  fame  of  his 
genius. 

The  philosophy  of  Plato  was 
deeply  imbued  with  the  mysticism 
of  the  Italic  School.  To  him,  how- 
ever, we  are  indebted  for  the  beauti- 
ful method  of  Geometrical  Analysis, 
which  furnished  such  a  powerful  in^ 
strument  to  direct  the  process  of  ma^- 
thematical  investigation.  This  in- 
vention, in  the  hand  of  his  succes- 
sors in  the  Academy,  was  contin- 
ually extending  the  boundaries  of 
science.  It  led  immediately  to  the 
discovery  of  the  conic  sections, 
which,  though  cultivated  for  ages 
merely  as  a  fine  speculation,  sug- 
gested at  last  to  Galileo  the  laws  of 
motions,  and  aided  Kq}ler  in  his 
search  after  the  true  orbits  of  the 
planets.  Plato  had  such  a  predilec- 
tion for  the  Mathematical  Sciences, 
that  he  caused  the  following  inscripr 
tion  to  be  placed  in  large  letters 
over  the  door  of  his  Academy, — 
"  Let  no  one  enter  here>  who  is  ig- 
norant of  Geometry.'*  To  him  we 
owe  also  the  first  treatise  on  the 
five  regular  bodies,  commonly  called 
the  Platonic  bodies  ;  viz.  the  tetrae- 
dron,  or  solid,  bounded  by  four  tri- 
angular planes ;  the  haxaedron,  or 
cube  :  the  octoedron,  bounded  by 
eight  triangular  planes ;  the  dode- 
caedron,  bounded  by  twelve  penta- 
gonal planes  ;  and  the  icosaedron, 
bounded  by  twenty  triangular  planes. 
Besides  these  there  can  be  no  other 
regular  bodies  in  nature. 

The  properties  of  conic  sections 
were  at  this  time  investigated  in 
the  Lyceum,  and  several  of  them 
were  known  to  Aristeus,  Menech- 
mus,  Dinostratus,  and  other  Pla- 
tonic geometricians.  There  was 
soon  occasion  to  apply  that  know- 
ledge to  the  duplication  of  the  cube, 
a  problem  famous  in   antiquity,  of 


the  origin  of  which  we  have  the  fol- 
lowing account  from  an  ancient  au- 
thor. 

While  the  plague  ravaged  Attica, 
deputies  were  sent  to  Delos,  to  con- 
sult the  oracle  on  the  means  of  ap- 
peasing the  wrath  of  Heaven.  The 
answer  returned  by  the  god  wa»^ 
that,  to  make  the  plague  cease,  they 
must  double  the  altar  of  Apollo* 
That  altar  was  of  gold,  and  in  a  cu- 
bical form.  The  thing  appeared 
easy  to  those- who  ignorantly  under*- 
took  to  solve  the  problem  ;  and  who, 
by  doubling  the  sides,  constructed 
an  altar,  not  double,  but  octuple. 
Meanwhile  the  plague  continued  to 
rage,  after  the  god  absolutely  re- 
quired an  altar  exactly  double.  A 
new  deputation  was  sent  to  him, 
and  was  answered,  that  the  thing 
required  was  not  performed.  It  was 
then  suspected,  that  this  duplication 
was  a  mysterious  thing  ;  and  assist- 
ance was  sought  from  the  most  fa- 
mous geometricians,  who  were  them- 
selves much  puzzled  with  it.  'i  his 
story  appears  to  have  been  a  fable 
contrived  by  some  mathematician, 
who  wished  to  give  importance  to 
the  problem  of  two  mean  propor- 
tionals ;  by  finding  which,  Hippo- 
crates of  Chio  doubled  the  cube. 

Whatever  was  the  origin  of  this 
problem  of  the  duplication  of  the 
cube,  Plato  gave  a  commodious, 
practical  solution  of  it.  MenechmuS 
proposed  two  learned  solutions  of  it, 
which  deserve  praise,  as  being  the 
first  known  application  of  the  geo- 
metric loci,  and  of  the  conic  sec- 
tions. It  is  probable,  that  the  tri- 
section  of  an  angle  also  exercised 
the  industry  of  the  Platonic  geome- 
tricians. Being  a  problem  of  the 
same  order  with  that  of  the  dupli- 
cation of  the  cube,  it  requires  like 
it,  other  resources  than  those  of 
plane  geometry.  The  ancients  dis- 
covered several  solutions  of  it,  some 
of  them  remarkable  for  their  ele- 
gance and  simplicity. 
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Aristotle,  whose  authority  so  long 
maintained  a  despotic  sway  oyer  the 
learned  world,  was  born  at  Stagira, 
on  the  confines  of  Thrace  and  Ma- 
cedon,  385  years  before  the  Chris- 
tian era.  He  studied  20  years 
under  Plato,  on  whose  death  he  re- 
tired to  Mysia  and  Mytilene,  till  he 
was  summoned  by  Philip,  King  of 
Macedon,  to  superintend  the  edu- 
cation of  Alexander,  afterwards  sur- 
named  The  Great.  When  Alex- 
ander marched  against  Persia,  his 
preceptor  returned  to  Athens,  and 
opened  the  Peripatetic  School  at 
the  Lyceum.  Aristotle  continued 
to  hold  a  regular  correspondence 
with  the  Macedonian  hero,  who 
gave  him  the  most  liberal  encour- 
agement in  the  prosecution  of  his 
great  work  on  the  history  of  ani- 
mals. He,  however,  remained  only 
twelve  years  longer  at  Athens ;  and 
fearing  persecution  on  account  of 
his  opinions,  he  retired  to  Chalcis, 
where  he  spent  the  last  two  years 
of  his  life.  If  we  may  believe  what 
historians  say  of  this  celebrated  phi- 
losopher, he  was  the  author  of  4000 
volumes,  of  which  now  scarcely  20 
are  extant.  Aristotle  has  been  ac- 
cused of  depreciating  the  merit  of 
his  immortal  master  Plato ;  this, 
however,  like  many  other  traditions 
of  the  ancients,  is  not  to  be  impli- 
citly relied  on ;  and,  indeed,  we 
have  equal  authority  for  the  con- 
trary assertion,  as  we  are  told  that 
he  revered  his  master  so  much,  that 
he  erected  .altars,  and  a  monument 
to  his  memory,  on  which  the  follow- 
ing distich,  in  Greek,  was  to  be  en- 
graven : 

"  Where  Plato's  consecrated  dust  is  laid. 
His  grateful  Aristotle  rears  this  pile  ; 

Oh,  let  not  wicked  steps  his  shrine  invade. 
Nor  praise  of  impious  tongue  his  name  defile." 

The  very  numerous  writings  of 
Aristotle  were  suffered  to  rot  in  a 
damp  cellar,  for  100  years  after  his 
death,  and  seem  never  to  have  been 
much  esteemed  by  the  Greek  and 
Roman  authors.     No  philosopher, 


however,  whether  In  ancient  or  mo- 
dern times,  took  such  a  wide  range 
of  disquisition ;  and  yet  his  univer- 
sal genius  was  marked  by  soundness 
of  judgment,  precision  of  thought, 
and  singular  acuteness,  bordering 
frequently  upon  subtlety.  Being 
ambitious  to  maintain  the  character 
of  an  original  thinker,  he  did  not  al- 
ways attempt  to  ground  his  philo- 
sophy on  the  close  observation  of 
facts.  Had  he  been  less  ambitious 
of  originality,  restrained  more  fre- 
quently the  flights  of  his  imagination, 
and  bent  his  investigations  to  the 
circumstances  of  real  life,  and  the 
actual  constitution  of  the  universe, 
his  conclusions  would  have  been 
most  valuable  ;  as,  indeed,  they  al- 
ways were,  whenever  he  could  ob- 
tain accurate  information,  on  which 
to  exercise'  his  penetrating  sagacity. 
The  natural  history  of  Aristotle  must 
be  considered  a  wonderful  produc- 
tion for  the  time  when  it  was  com- 
posed. He  was  the  founder  of  Com- 
parative Anatomy ;  and  it  is  allowed 
that  the  divisions  he  then  introduced, 
are  still  the  best  that  could  be  made. 
His  Meteorology  abounds  with  fine 
remarks  and  just  conclusions ;  and 
even  his  Mechanics  and  Physics,  as 
well  as  his  works  on  the  Heavens, 
contain,  amidst  much  which  appears 
to  us  now  as  idle  and  extravagant 
speculations,  some  interesting  doc- 
trines, which  are  not  unworthy  of  a 
better  day.  He  wrote  works  also 
on  Mathematics  and  Music ;  but 
nothing  has  escaped  the  ravages  of 
time,  except  a  few  fragments  suffi- 
cient to  show  that  he  was  a  master 
in  these  sciences,  as  well  as  in  many 
others.  His  Rhetorics  and  Poetics, 
are  such  master-pieces  of  their  kind, 
that,  in  2000  years,  they  have  never 
been  excelled,  and  the  human  race 
have  hitherto  implicitly  bowed  to 
their  authority.  As  Pope  finally 
expresses  it, 

'•  The  mighty  Stagirite  first  left  the  shore. 
Spread  all  hii  sails,  and  durst  the  deep  explore ; 
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That  bold  Columbus  of  the  realms  of  wit, 
"Whose  -first  discovery's  not  exceeded  yet. 
Led  by  the  light  of  the  Maeonian  star. 
He  steered  securely  and  discovered  far. 
fleets  a  race  long  unconfin'd  and  free. 
Still  fond  and  proud  of  savage  liberty. 
Received  his  laws,  and  stood  convicced  'tuas  fit. 
Who  conquered  nature,  should  preside  o'er  wit." 

So  methodical  are  his  other  works, 
and  so  full  of  mathematical  illustra- 
tions, that  a  system  of  mathematics 
were  at  one  time  complied  from 
them.  His  peculiar  opinions,  how- 
ever, deserve  notice,  from  their  ex- 
traordinary influence  in  the  history 


of  Philosphy.  It  is  to  be  regretted 
that  Aristotle  ever  suffered  his  mind 
to  be  drawn  aside  by  the  love  of 
subtlety,  and  the  delight  of  forming 
theories,  from  the  strict  investiga- 
tion of  facts.  If,  as  a  learned  writer 
has  said,  the  Peripatetics  had  cul- 
tivated Geometry  with  the  same 
ardour  as  the  followers  of  Plato, 
they  would  infallibly  have  made 
great  and  successful  progress  in.. 
Natural  Philosophy. 

(To  he  Continued.) 


SOLUTIONS  TO  CURIOUS 

(See  page 

Distances. — Question  5tk, 

Let  X  be  the  time  each  had  tra- 
velled when  they  met ;    then   it  is 

evident   that  — is  their  united  rate 

X 

of  travelling  ;  now  H.'srate  is 

and   G.'s    -;  therefore,— = 

a;  4-  I  X 

11  11    .  11 

or    —  = 

X 


a;  4-  2  +     X  +  I 
22x  +  33 


xf  +  Sx  -\-  2 

and  X  =  j^2  r=  1.4142  +  hours, 
the  time  each  had  travelled  when 
they  met ;  therefore  H.  takes  2.4142 
hours  and  G.  2.4142  hours;  H.  hav- 
ing travelled  4.556  miles,  and  G. 
6.443  miles,  which  is  the  distance 
from  Glasgow  to  where  they  met. 

G.  D. 

Othervoise. 

Let  X  =  the  miles  travelled  by 

H.  before  meeting,  and  y  =  the 

miles  travelled  by  G.     Then,  ^  :  2 

2x 
:  :  X  : time  before  meeting ;  ar :  1 

\\  y  '.y.  time  before  meeting ;  and 

- — .   X  -^  =   — ^  =  2  =  square 
y  X  yx 


AND*  USEFUL  QUESTIONS. 
104,  Vol.  II.) 

of  the  time  before  meeting.     Hence 

V  2  =  tioie  of  meeting.  There- 
fore 1  4-  v'  2  =  the  time  taken 
by  G.  in  travelling  ;  and  1  -f-  y^  2 

'  =  the.  time  taken  by  H.  in  travel- 
ling.  Again, ^  X   -v^  2,  and  y  = 

X 

X  */  2,  Therefore^ :  x  :  V  2:1; 
hence  the  distances  are  as  -v/  2  to  1, 
or  x  +  y  =  X  -^  X  y2=ll; 

whence  x  = =  11   X 

V  2  +  1 

V  2  —  1  =  4.556 :  and  y  =  II 
— 5.556  =  6.443. — Rusticus. 

Trees. — Question  6fh, 
The  four  trees  may  be  placed  at 
the  same  distance  by  planting  one 
at  the  top  of  a  hill,  or  bottom,  of  a 
pit,  in  the  shape  of  a  tetraedron, 
and  the  other  three  at  the  angles 
of  the  base,  or  mouth.— M.  A., 
G.  D.- Rusticus,  J.  F.,  and  G.  S. 
Edinburgh. 

Apples. —  Question  1th, 
The  puzzle  respecting  the  apples 
may  be  solved,  by  supposing  each 
of  the  daughters  to  have  sold  them 
at  the  rate  of  five  for  a  penny,  at 
the  beginning  of  the  market ;  but 
their  rare  quality  increasing  the  de- 
mand,  has  induced   the  fair  sellers 
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to  demand  a  penny  for  each  ;  pre- 
vious to  which,  the  first  would  have 
sold  fifteen,  the  second  ten,  and  the 
third  five — leaving  one,  two,  and 
three  apples,  respectively,  to  dispose 
of  at  one  penny  each.  Their  ac- 
count of  sales  will  therefore  stand 
thus: — 

(i^Xl)  +  (lxl).4 

(~^X    l)  +  (2xl)=:4 

(i^X%(3xl)=4 

Therefore  each   of  the   fair   ladies 
will  bring  home  fourpence. — G.  S. 
This  question  admits  of  different 
answers  : — it   was    also   solved  by 
Rusticus. 

Wheels. — Question  8th* 
As  the  large  wheel  has  576  teeth, 

576     576     576   576      .,,  ^  ^^^^ 

,    — ., .   will,  respec- 

360  2-64}  168'  128*  '  ^ 
tively  represent  the  number  of  re- 
volutions of  the  small  wheels  dur- 
ing one  of  the  larger.  By  reducing 
these  fractions  to  their  lowest  terms, 
and  multiplying  their  denominations 
continually  into  one  another,  it  will 
give  the  last  number  of  revolutions 
performed  by  the  great  wheel ;  and 
this  number  multiplied  by  the  said 
fraction,  will  point  out  the  number 
of  revolutions  performed  by  each  of 
the  small  wheels,  before  the  chalked 
teeth  come  in  contact.  Thus  : — 
576  576,576  576  _ 8  32  24 
360'  234  168'  128'  ""5'  13'   7  ' 


-^,— hence  5x   13   X8x2  = 
910,  number  of  revolutions  of  the 
great  wheel,  and  910  x  5,910x 

g,  910  x^i,  910  X  1=1456, 

2240,  3120,  4095,  number  of  revo- 
lutions of  the  small  wheels.— G.  S. 
Otherwise, 

The  Dsual  method  taught  by 
Arithmeticians  to  find  a  common 
measure,  /.  e,  to  find  the  lowest 
number  that  can  be  divided  by  the 
number  of  teeth  in  the  wheels  A, 
B,  C,  D,  and  E,  will  answer  the 
question ;  this  will  be  found  to  be 
524160,  which  divided  by  576, 
360,  234,  168,  128,  respectively, 
will  give  the  following  revolutions 
of  each  wheel,  when  they  will  be 
in  the  same  situation  they  were  in 
when  the  teeth  were  chalked,  viz: 
A  910;  B  1456;  C2240;  D  3120; 
E  4095 ;  revolutions. 

G.  D.  Master  R.  N. 

[This  question  was  also  solved 
by  Rusticus.] 

Scales,-— Question  9ih. 

Let  X  z=  the  root  of  the  scale 
required.  Then  (2  X  ^  X  ^)  -h 
4  j:  -|-  3  =  649  per  question  ;  that 
is,  2:r2x4a?X3=  649,  or 
ar'  X  2  or  X  323 ;  hence,  by  com- 
pleting the  square  and  resolving  the 
equation,  a:  =  17.  Therefore  the 
scale  is  the  decimo-septenary. 

G.  S. 
[Solved  also  by  Rusticus.] 


NEW  MULTIPLICATION  TABLE. 


Sir,— Arithmetic,  or  the  science  of 
numbers  and  their  various  combinations, 
is  one  of  the  most  wonderful,  and,  at 
the  same  time,  one  of  the  most  useful 
inventions  of  human  genius  j  its  ele- 
mentary rules  are  few  and  simple ;  and, 
among  these,  Multiplication  holds  the 


most  conspicuous  place.  Any  attempt, 
therefore,  to  simplify  the  mode  of  con^ 
veying  the  knowledge  and  practice  of 
this  rule  to  youth,  will,  I  hope,  not  be 
unacceptable  to  the  readers  of  your  very 
useful  Miscellany. 

When  children  are  set  by  their  teach- 
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en  to  learn  arithmetic,  after  being  in- 
structed in  the  rules  of  addition  and 
subtraction,  the  multiplication  table  pre- 
sents a  formidable  obstacle  to  their  fur- 
ther progress ;  and  this  must  be  over- 
come by  dint  of  close  application  to  the 
dry  committal  to  memory  of  the  several 
products  of  the  digits,  in  the  way  of 
question  and  answer.  Some  children  of 
quick  memories  soon  get  over  this,  but 
others  find  it  a  very  laborious  and  irk- 
some task.  Unless,  however,  the  im- 
pression is  kept  up  and  established  by 
continued  practice,  it  is  very  apt  to  be 
forgotten  j  and  even  after  it  is  learned, 
they  are  obliged,  in  all  their  after  pro- 
gress, to  depend  on  the  readiness  and 
accuracy  of  their  memories  for  their 
surety  in  calculation. 

In  after  life,  when  we  are  about  to 
put  down  the  product  of  any  two  num- 
bers, such  as  that  of  6  and  9,  we  say 
mentally,  six  times  nine  isjifty-four  ;  and 
this  result  we  arrive  at  solely  from  the 
recollection  of  the  answer  to  the  ques- 
tion, what  is  six  times  nine  ?  which  we 
used  to  give  at  school.  Now,  if  we 
compare  this  mental  process,  with  what 
we  every  hour  experience  in  reading,  we 
find  a  striking  difference  in  (he  facility 
of  the  two  processes. 

Thus,  whatever  combination  of  letters 
are  presented  to  the  eye  in  the  form  of 
words,  we  at  a  glance  pronounce  the 
words,  without  the  mental  circumlocu- 
tion (if  I  may  so  express  it)  of  enume- 
rating the  letters  of  which  the  words 
are  composed.  When  we  see  the  letters 
two  placed  together,  we  instinctively 
read  the  word  two,  and  as  invariably 
associate  the  idea  of  that  number  with 
the  appearance  of  the  three  letters.  In 
like  manner,  when  two  digits  are  pre- 
sented to  the  eye  as  5  7,  or  7  5,  we  at 
once  read  fifty-seven  or  seventy-five, 
without  an  exercise  of  memory. 
Thus,    3  8  7  8 

6  7  9  3 

XVIII  LVI  LXIII  XXIV 
that  the  figures  so  placed  may  be  taught 
by  habit,  to  represent  the  corresponding 
products  instinctively;  which  would  be 
a  much  simpler  effort  than  that  employed 
to  suggest  the  same  numbers  by  these 
combinations  of  Roman  characters. 

I  would  therefore  beg  leave  to  propose 
a  multiplication  table,  constructed  on 
the  above  principje,  which  children 
might  simply  be  instructed  to  read  at 
this  stage  of  their  arithmetical  education, 


Now,  Sir,  it  has  often  occurred  to  me, 
that  the  product  of  two  figures  might  be 
seen  and  read  at  a  glance  in  the  same 
way,  if  we  were  early  trained  to  it. 
May  not  a  5  and  a  7,  when  placed  the 


one  below  the  other,  as  5  or  7  be  a 
once  read  thirty-jive,  with  as  much  faci- 
lity as  fifty-seven  or  seventy-five,  when 
placed  laterally.  It  may  be  said  in- 
deed, that  in  numeration  the  names  of 
the  digits  naturally  suggest  the  number, 
but  not  the  product.  This  must  be  ad- 
mitted ;  but  any  objection  arising  from 
this  circumstance  will  vanish  in  a  mo- 
ment, when  we  consider  that  in  reading, 
the  alphabetical  characters  employed  bear 
no  analogy  whatever  to  the  ideas  sug- 
gested to  the  mind  by  their  combina- 
tion. 

The  letters  at  r,  or  the  sounds  given 
to  them,  have  no  connection  with  the 
ideas  of  science,  the  quadruped,  or 
the  article  of  commerce,  expressed  by 
their  different  combinations  in  art,  rat, 
and  tar.  And  yet,  by  early  habit  and 
the  principle  of  association,  these  cha- 
racters as  presented  to  us,  invariably 
suggest  the  things  they  are  designed  to 
represent ;  and  this  habit,  once  gained, 
is  never  afterwards  lost.  This  principle 
may  be  farther  illustrated,  by  reference 
to  the  facility  and  certainty  with  which 
children  learn  to  read  and  comprehend 
the  numbers  expressed  by  the  Roman 
numerical  letters,  used  in  our  version  of 
the  Bible  and  Psalms,  to  note  the  chap- 
ters. Thus :  XVI,  from  habit,  instan- 
taneously suggest  the  number  sixteen; 
and  the  same  three  letters,  differently 
placed,  thus,  XIV,  suggest  fourteen. 
Now,  I  think  it  will  be  readily  admit- 
ted, that  if  the  digits  were  placed  to- 
gether in  the  manner  in  which  they 
usually  meet  the  eye  in  the  procees  of 
multiplication. 

6  7  8 

7  7  8 
XLII        XLIX      LXIV 

in  preference  to  their  learning  by  heart 
the  present  table  in  use.  This,  I  con- 
ceive, would  prove  a  great  advantage 
both  to  teachers  and  their  pupils,  in 
simplyfing  the  most  essential  and  fun- 
damental part  of  arithmetic.  I  merely 
subjoin  a  sketch  of  the  scheme,  which 
may  be  modified  and  improved  by  the 
superior  knowledge  and  experience  of 
teachers. 
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FIRST  PART. 

SECOND  PART. 
To  be  on  a  Separate  Card. 

Products. 

Products. 

2      I  Four. 

'  ^^     1  Eight. 
%     }Nme. 
\     }Ten. 

6  or  4  J  Twelve. 

2       7 

«      >  Fourteen. 

^^      ;  ■  Fifteen, 
gor^^    >  Sixteen. 

An 

2„r^  J  Eighteen. 

^       J  Twenty-one. 
^       J  Twenty-two. 

6°^12l  '^''^"*^-''«"'- 
^^     jTwenty.five. 

\     J  Twenty.seven. 

*^     J  Twenty.Eight. 
^or  3  J  Thirty, 
i  so  on                             ^ 

5  6      3     8      9      12      4, 
9      4      7     4     3      6      11 

3  4     6      4      11      9      7 
2      5      3      7      2      8      12 

4  3     5     6     7      11      2 
4     9      7      6      7       4      7 

6  7      7      8      9      12       3 
9     8      5     5      7      5     5 

7  11     12      11     3    5     12 
10      10      9     11     3     5      12 

And  so  on  through  all  the  com- 
binations, amounting  to  seventy- 
seven  in  all ;  to  be  read  by  pro- 
nouncing the   products   in   the 
same  manner  as  a  lesson  in  read- 
ing. 

When  it  is  considered,  that  there  are 
only  seventy-seven  different  combina- 
tions of  the  figures,  from  2  to  12,  upon 
which  the  whole  process  of  multiplica- 
tion depends;  it  follows,  that  children 
may,  with  as  much  facility,  learn  to 
pronounce  the  j)roductshy  a  glance  sXthe 
figures  which  produce  them,  as  to  read 
or  pronounce  the  same  number  of  mono- 
syllables, by  a  glance  at  the  letters  which 
compose  them. 

I  am,  Sir,  your's,  &c. 

G.  B. 

Hamilton,  20th  Sept.  1824 


P.  S. — I  may  add,  that  the  above  is 
not  a  mere  theory  or  speculation,  as,  in 
the  course  of  my  business,  I  have  found 
considerable  benefit  by  its  adoption  for 
some  time  past. 

[Though  we  are  not  so  sanguine  of 
the  practicability  of  our  ingenious  Corre- 
spondent's scheme  as  he  seems  to  be,  yet 
we  have  inserted  it,  as  it  may  perhaps  lead 
others  to  invent  something  by  which  the 
labour  of  learning  the  multiplication 
table  may  be  diminished,  which  is  well 
known  to  be  a  very  great  desideratum.] 


VARIOUS  COMMUNICATIONS. 


NEW  CLASS  FOB  MECHANICS. 
Sir, — Through  the  kindness  of  a 
friend,  I  obtained  admission,  on  Mon- 
day  night  last,  to  the  Mechanics*  Class 
in  this  City,  and  was  inexpressibly  de- 
lighted to  see  so  many  young  men  col- 
lected together,  after  the  labours  of  the 
day,  and  listening,  with  great  attention 
and  pleasure,  to  a  Lecture  upon  Na- 
tural   Philosophy    and   Chemistry.     If, 


thought  I,  any  thing  be  a  proof  of  the 
growing  improvement  of  my  country- 
men, not  only  in  knowledge  but  also  in 
morals,  this  institution  is  one.  Ujp- 
wards  of  eight  hundred  men,  whose 
bodily  energies  might  be  supposed  ex- 
hausted by  the  toils  of  the  day,  assem- 
bled for  the  purpose  of  forming  an  ac- 
quaintance with  tliC  discoveries  of  a 
Newton  and  a  Davy  !     Impressed  with 
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what  I  saw,  I  could  not  but  anticipate 
the  time  as  not  far  distant,  when  the  dis- 
tinctions of  vulgar  and  refined,  of  learned 
and  illiterate,  should  be  shown  to  have 
no  real  foundation  ;  and  when  the  low- 
est of  the  people  should  be  able  to  throw 
off  those  prejudices  which,  from  the  be- 
ginning of  society,  have  less  or  more 
shut  them  out  from  the  pleasures  of  the 
understanding,  and  made  them  the  dupes 
of  designing  men. 

Under  the  influence  of  this  train  of 
reflection,  1  addressed  myself  to  a  man 
sitting  by  me,  who  was  evidently  a  com- 
mon mechanic,  with  nothing  to  recom- 
mend him  to  particular  attention.     I  had 
not,  however,  long  conversed  with  him, 
till  I  discovered  that  his  stock  of  infor- 
mation, especially  upon  the  subjects  on 
which  we  were  in  expectation  of  imme- 
diately hearing  a   Lecture,  was  highly 
respectable.     At  this  time  the  Class,  I 
was  told,  were  hearing  Candidates  for 
the  Lectureship,  and  my  neighbour  ex- 
pressed himself  very  sensibly  on  the  re- 
quisites  for   such   a  situation.     In  the 
course  of  our  conversation,  I  was  occa- 
sionally amused  with  the  man's  uncouth- 
ness  of  pronunciation,   as  well  as  with 
the  terms  which  he  sometimes  employed. 
"When  a  philosophical  term  was  uttered, 
it  generally  suffered  a  most  terrible  trans- 
formation ;  and,  as  my  mechanical  friend 
was  rather  partial  to  words  of  this  sort, 
he  often  fell  into  blunders  in  their  appli- 
cation.    What,  however,  struck  me  most, 
was   his  total   ignorance   of   grammar. 
This  ignorance  manifested  itself  not  only 
by  the  violation  of  the  established  rules 
of  construction,  but  by  the  confused  man- 
ner in  which  the  different  parts  of  his 
sentences  were  arranged.     It  therefore 
naturally  occurred  to  me,  that  a  Teacher 
of  Grammar  and  Composition  would  be 
an  important  acquisition  to  the  class  of 
persons  around  me ;  and  that,  so  soon  as 
the  candidates  for  the  Philosophy  Chair 
are  heard,  steps  should  be  taken  to  pro- 
cure such  a   Teacher.     Your  giving  a 
place,  in  your  Magazine,  to  this  letter, 
may  perhaps  have  the  effect  of  awaken- 
ing the  attention  of  the  Mechanics'  Class 
to  the  utility   of  the  measure  which  I 
have  thus  taken  the  liberty  to  suggest, 
whilst,  at  the  same  time,  you  will  much 
oblige, 

Sir, 

Your  obedt.  servant, 
F. 
Glasgow.  16th  Sept  1824. 


ON  THE  CRANE. 

Sir, One  of  your   Correspondents, 

in  a  late  No.  of  your  Magazine,  wishes 
to  be   informed  whether  the   crane  for 
raising  weights  was   first   used   in   this 
city  at  the  suggestion  of  Dr.  Birkbeck, 
I  beg  leave  to  state  that,  to  my  certain 
knowledge,  it    was   in   use  here   many 
years  previous  to  the  Dr.'s  visit.     Sure- 
ly your  Correspondent   does  not  mean 
to  hint  that  Dr.  B.  was  the  inventor  of 
the  crane.     Every  one  knows  that  it  is 
a  very  old  invention— perhaps  as  old  as 
the  tower  of  Bable,  or  the  pillars  of  Seth, 
as  mentioned  in  one  of  your  Nos. ;  at  all 
events,  if  it  was  not  then  invented,  it 
must  have  been  very  much  wanted.     I 
should  have  thought  it  unnecessary   to 
reply  to  such  a  query,  had  it  not  ap- 
peared, by  the  mode  of  stating  it,  that 
the   author  wished  to  raise  the   Dr.'s 
fame  by   a  mode  which  was  not  only 
absurd,  but  which  it  stands  in  no  need 
of,  as  it  rests  upon  a  much  more  solid 
foundation.     I  have  heard  his  lectures 
to   mechanics   in   this   town    with    the 
greatest   interest;    and   can   remember, 
that  many  things  which  he  then  treated 
of,  appeared  new  and  extraordinary  to 
his  hearers,  which,  now-a-days,  are  reck- 
oned quite  common  and  ordinary,  from 
the  increased  knowledge  and  means  of 
improvement  afforded  to  mechanics,  to 
which  the  Dr.  contributed  in  no  small 
degree.     The  consequence  of  this  is,  that 
they  have  been  led  to  think  and  to  study 
for  themselves ;  and,  like  the  noble  Be- 
reans  of  old,  "  to  search  daily  whether 
those  things  were   so."     Hence   many 
things  which  might  formerly  be  consi- 
dered as  the  invention  of  the  individuals 
who   first  mentioned   them,   would   be 
found  to  belong  to  men  of  former  gene- 
rations, and  of  more   distant  climes. — 
Can  you,  or   any   of  your    Correspon- 
dents, inform  me,  whether  the  late  Pro- 
fessor   Anderson  did   not  anticipate    or 
propose  a  class  for  the  instruction  of 
mechanics  or  artisans,  or  at  least  sug- 
gest something  of  the  kind  in  his  will  ? 
A  Mechanic. 

Glasgow,  20th  Sept  1824. 

ON  A  COMMON  FIRE. 

Mr.  Editor, — Three  questions  are 

put  in  the  second  Number  of  your  useful 

Miscellany,  page  29,  Vol.  I.  to  which  I 

have  observed  no  answer.*     A  consider- 

*  Our  Correspondent  has  not  seen  No. 
X.  page  159  ,Vol.  I. 
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ation  of  the  following  circumstances  may 
be  regarded  as  an  answer  to  the  first 
query,  which  is,  "  why  doth  the  sun 
shining  strongly  upon  a  common  fire  put 
it  out,"  or  rather  diminish  its  intensity, 
and  make  it  burn  more  slowly,  which  is 
a  juster  statement  of  the  question. 

When  a  fire  is  first  lighted,  the  first 
effect  is  a  rarifaction  of  the  surrounding 
air.  This  rarified  air  arranges  itself  into 
the  form  of  a  cone,  which  surmounts  the 
fire  and  stands  over  it ;  and  by  its  com- 
parativelightness,  it  is  perpetually  ascend- 
ing, until  it  is  cooled  and  balanced  by  an 
upper  stratum  of  air,  with  which  it 
mixes.  Hence  the  balance  of  the  air  in 
the  neighbourhood  of  the  fire  is  destroyed 
and  a  motion  created.  The  heat  evolves 
fresh  portions  of  gas  from  the  feul,  for 
which  the  oxygen  in  the  air  has  a  strong 
affinity.  The  air,  impelled  by  this  af- 
finity, rushes  into  the  fire,  and  is  there 
decomposed  ;  its  oxygen  combines  with 
the  gas  evolved  from  the  feul,  forming 
different  products,  and  the  remainder  of 
the  air  is  rarified  by  the  heat  and  as- 
cends, still  maintaining  the  rarified  co- 
lumn above  the  fire.  But  as  this  column 
is  specifically  lighter  than  the  surround- 
ing air,  it  will  make  constant  efforts  to 
break  in  upon  it,  and  these  efforts  will 
be  most  successful  upon  that  part  of  the 
column,  where  the  difference  between  it 
and  the  surrounding  air  is  greatest,  vphich 
is  at  the  bottom  of  the  column.  These 
efforts  are  obvious,  from  the  dashing 
about  of  the  flame,  which  is  still  twink- 
ling from  side  to  side,  as  the  surround- 
ing air  prevails  upon  the  rarified  cone. 

This  difference  in  the  specific  gravity 
of  the  cone  and  the  surrounding  air,  is 
the  cause  of  forcing  a  large  current  of  air 
to  pass  through  the  fire,  and  of  supply- 
ing it  with  a  large  portion  of  oxygen,  to 
which  the  vigour  and  intensity  of  the 
fire  always  bears  an  exact  proportion. 

From  these  considerations,  the  solu- 
tion of  the  question  becomes  easier. 
When  the  sun  shines  upon  the  fire,  or 
near  it,  the  air  is  thereby  rarified,  and 
the  difference  between  it  and  the  cone, 
which  surrounds  the  fire,  is  lessened. 
Hence,  the  consumption  of  oxygen  is 
diminished ;  the  production  of  heat  di- 
minishes in  the  same  proportion;  the 
evolution  of  gas  from  the  fuel  is  also  les- 
sened, and  the  fire  languisheth. 

Upon  the  same  principle,  a  fire  burns 
keener  in  a  cold  day,  and  in  a  cold  room 
than  it  doth  in  a  warm  day,  and  in  a 
warm  room.     Not  that  the  air  is  any 


heavier,  or  contains  more  oxygen  in  a 
cold  than  in  a  warm  day ;  but  the  dif- 
ference between  its  temperature  and  the 
temperature  of  the  column  is  greater. 
An  air  furnace  is  a  contrivance  to  shelter 
the  surmounting  column  upon  all  sides 
from  the  air,  and  oblige  it  all  to  pass 
through  the  fire.  A  blast  furnace  is  the 
air  forced  into  a  fire  by  a  machine.  In 
all  cases  of  combustion,  the  air,  or  rather 
the  oxygen  contained  in  the  air,  is  the 
agent.  The  heat  of  a  fire  is  the  excess 
of  caloric  above  what  is  necessary  to  de- 
compose the  fuel. 

How  agreeable  a  thing  it  is  to  sit  by 
a  good  fire  in  a  cold  day  !  While  it 
warms  our  limbs,  and  enlivens  our  sys- 
tem, it  lays  before  as  a  fund  of  instruc- 
tion, in  its  accommodation  to  our  conve- 
nience, and  offers  a  source  of  rational 
enjoyment  to  our  mental  faculties.  While 
we  view  the  beautiful  play  of  affinities 
that  shed  their  genial  influence  around 
us,  not  with  the  vacant  gaze  of  a  savage, 
but  with  the  eye  of  science;  which  it 
seems  to  be  the  object  of  your  Magazine 
to  brighten  and  enlarge,  and  to  excite  a 
tribute  of  devotion  to  him  to  whom  it  is 
justly  due. 

Sm,  your's,  &c. 

W.  S. 
Methven,  September  4, 1824. 


MENTAL  CALCULATION. 

A  Correspondent  suggests  that  the 
usual  mode  of  calculating  sums  per  an- 
num, from  sums  per  day,  may  not  be 
universally  known  to  our  readers.  On 
the  near  coincidence  of  the  number  of 
pence  in  a  pound  and  a  half,  with  the 
number  of  days  in  a  year,  the  rule  is 
founded.  For,  since  there  are  240  pence 
in  a  pound,  if  to  this  number  we  add  its 
half,  or  120,  it  becomes  360;  a  number 
which  wants  only  five  days  of  a  year. 
Hence  a  penny  a-day,  is  a  pound  and  a 
half  and  fivepence  a-year;  or  j61  10s. 
5d.  per  annum.  And  any  number  off 
pence  per  day,  will  be  so  many  pounds, 
half  pounds,  and  fivepences  per  annum. 

Hence  the  rule,  to  find  how  much  per 
annum,  any  sum  per  day  will  produce  ; 
Reduce  the  sum  to  pencet  if  not  so  given 
add  a  half  of  the  pence  to  the  whole  pence, 
and  this  sum  will  be  the  number  of  pounds 
for  360  daj/s  ;  to  which  add  the  product  of 
the  j)ence  by  5,  the  odd  days,  and  the  sum 
will  be  the  amount  per  annum.  Example: 
A  pensioner  has  8d.  a-day,  how  much  is 
that  per  year  ?  To  8d.  add  4d.  and  the 
sum  is  ^12;  to  which  add  d  times  8d. 
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or  3s.  4d.  and  the  amount  is  £12  3s.  4<d. 
per  year.  Again  :  A  labourer  has  Is.  6d. 
per  day,  how  much  is  that  per  year  ? 
First,  Is.  6d.  is  18d.  to  which  add  9d. 
and  the  sum  is  £21 ;  to  this  add  5  times 
18d.  or  7s.  6d.  and  the  amount  is  ^£27 
7s.  6d,  per  annum. — H.  M. 

TO  PROCURE  LIGHT. 
A  Correspondent  suggests  that  a  light 
may  be  procured,  in  the  winter  morn- 
ings, most  easily  and  speedily,  by  means 
of  a  small  brass  condenser,  or  cylinder 
and  piston,  commonly  exhibited  in  Phi- 
losophical Classes  to  show  the  properties 
of  condensed  air  in  the  instantaneous  in- 
flammation of  combustibles.  He  thinks 
this  would  be  a  better  mode  of  obtaining 
a  light  than  by  a  tinder-box,  phosphorus, 
&c.  or  by  running  about  from  shop  to 
shop  with  large  pieces  of  flaming  paper, 
to  the  imminent  danger  of  the  lieges  and 
of  their  own  property. — D.  A.  N. 


HEATING  LARGE  ROOMS. 

Another  Correspondent  suggests  that 
a  stove  is  a  better  mode  of  heating  large 
rooms  than  a  fire;  and  he  says,  the  usual 
objection,  that  the  air  of  the  room  be- 
comes frequently  too  hot  and  sickening, 
may  be  wholly  removed  by  putting  a 
small  vessel,  full  of  water,  upon  a  con- 
venient part  of  the  stove ;  and  that,  by 
the  evaporation  of  the  water,  the  air  in 
the  room  is  rendered  humid  and  agree- 
able, instead  of  dry  and  exhausting.— Z. 


NEW  INVENTION  IN  SILK 
SHAWL  MANUFACTURE. 

Mr.  Alexander  Buchanan,  weaver  in 
Paisley,  has  invented  a  mode  of  manu- 
facturing silk  shawls  of  a  *'  novel  and 
beautiful  texture,"  which  has  been  so 
highly  recommended  by  the  manufactu- 
rers there,  that  the  Board  of  Trustees  in 
Edinburgh  awarded  him  the  sum  of  20 
guineas  for  his  ingenuity.  The  testi- 
monials, &c.  in  favour  of  the  inventor 
may  be  seen  at  our  office  j  they  are  from 
the  following  respectable  gentlemen : — 
Jas.  Buchanan,  Elder,  and  John  Geddes, 
Minister;  Messrs.  William  Bissland  & 
Co.  Silk  Manufacturers;  Robert  Far- 
quharson,  Manufacturer  and  Magistrate; 
James  Carlile,  Provost;  William  Ful- 
ton &  Sons,  Silk  Manufacturers,  Pais- 
ley ;  and  G.  Thomson,  Assistant  Secre- 
tary to  the  Board  of  Trustees,  Edin- 
Ijurgh.  The  process  is  hitherto  kept 
secret. 


ON  PRESERVING  BOOKS. 

Sir,— Your  Correspondent  J.  C.  has 
given  a  very  simple  and  efficacious  re- 
medy for  extracting  the  marks  of  flies 
from  paper,  which  I  have  adopted  in  the 
case  of  several  books  that  were  much 
injured  in  this  way,  and  have  found 
quite  successful. 

As  some  of  your  readers,  however, 
may,  like  myself,  have  a  more  serious 
grievance  to  complain  of  with  regard  to 
their  Libraries,  viz.  the  attacks  of  worms 
and  insects,  which,  at  this  season  of  the 
year,  deposit  their  eggs  in  books,  and 
especially  in  those  leaves  near  their 
covers,  I  would  suggest  a  plan  by  which 
they  will  be  effectually  preserved  from 
their  attacks. 

From  the  eggs  proceed  a  sort  of  mites, 
which  are  transformed  into  beetles,  which 
eat  their  way  through  till  they  reach  the 
extremity  of  the  book.  As  they  are 
attracted  to  books,  not  from  any  literary 
penchant,  but  merely  on  account  of  the 
paste  used  in  their  binding,  if  any  mine- 
ral salt,  such  as  arcanum  duplicatum^ 
allum,  or  vitriol,  were  mixed  in  its  com- 
position, books  might  set  at  defiance  the 
attacks  of  all  kinds  of  worms  and  in- 
sects, and  book-collectors  might  be  saved 
much  annoyance  and  vexation. 
I  am,  Sir,  your's,  &c. 

D. 


METHOD  OF  CURING  INJU- 
RIES AND  DEFECTS  IN  TREES. 
Take  one  bushel  of  fresh  cow-dung  ; 
half  a  bushel  of  lime  rubbish  from  old 
buildings ;  (that  from  the  cielings  of 
rooms  is  preferable;)  half  a  bushel  of 
wood-ashes ;  and  a  sixteenth  part  of  a 
bushel  of  river  sand.  The  three  last 
articles  are  to  be  finely  sifted  before  they 
are  mixed ;  then  work  them  well  to- 
gether with  a  spade,  and  afterwards  with 
a  wooden  beater,  until  the  stuff  is  very 
smooth,  and  like  fine  plaster  used  for  the 
cielings  of  rooms.  The  composition  being 
thus  made,  care  must  be  taken  to  pre- 
pare the  tree  properly  for  its  application, 
by  cutting  away  all  the  dead,  decayed, 
and  injured  parts,  till  you  come  to  the 
fresh  sound  wood,  leaving  the  surface  of 
the  wood  very  smooth,  and  rounding  off 
the  edge  of  the  bark  with  a  draw-knife, 
or  other  instrument,  perfectly  smooth, 
which  must  be  particularly  attended  to. 
Then  lay  on  the  plaster,  about  one-eighth 
of  an  inch  thick,  all  over  the  part  where 
the  wood,  or  bark,    has  been  so  cut 
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Bway ;  finishing  off  the  edges  as  thin  as 
possible :  then  take  a  quantity  of  dry 
powder  of  wood-ashes,  mixed  with  a 
sixth  part  of  the  same  quantity  of  burnt 
bones ;  put  it  into  a  tin-box,  with  holes 
in  the  top,  and  shake  the  powder  on  the 
surface  of  the  plaster,  till  the  whole  is 
covered  over  with  it — letting  it  remain 
for  half  an  hour  to  absorb  the  moisture ; 
then  apply  more  powder,  rubbing  it  on 
gently  with  the  hand,  and  repeating  the 
application  of  the  powder  till  the  whole 
plaster  becomes  adry  smooth  surface.  All 
trees  cut  down  near  the  ground  should 
have  the  surface  made  quite  smooth, 
rounding  off  in  a  small  degree,  as  before 
mentioned  ;  and  the  dry  powder  directed 
to  be  used  afterwards,  should  have  an 
equal  quantity  of  alabastpr  mixed  with  it, 
in  order  the  better  to  resist  the  dripping 
of  trees,  and  heavy  rains.  If  any  of  the 
composition  be  left  for  a  future  occasion, 
it  should  be  kept  in  a  tube,  or  other  ves- 
sel, and  urine  of  any  kind  poured  over 
it,  so  as  to  cover  the  surface  ;  otherwise 
the  atmosphere  will  greatly  hurt  the  ef- 
ficacy of  the  application.  Where  lime 
rubbish  of  old  buildings  cannot  be  easily 
got,  take  powdered  chalk,  or  common 
lime,  after  having  been  slaked  a  month 
at  least.  As  the  growth  of  the  tree  will 
gradually  affect  the  plaster,  by  raising 
up  its  edges  next  the  bark,  care  should 
be  taken,  where  that  happens,  to  rub  it 
over  with  the  finger  when  occasion  may 
require,  (which  is  best  done  when  moist- 
ened by  rain,)  that  the  plaster  may  be 
kept  whole,  to  prevent  the  air  and  wet 
from  penetrating  the  wound.— W.  R. 
21st  September,  1824, 


CAPITAL  RAT-TRAP. 

A  Correspondent  suggests  the  follow- 
ing ingenious  mode  of  catching  rats  : 

"  Let  a  cask,  ingeniously  placed,  be  half 
filled  with  water,  and  let  a  false  top,  or 
lid,  be  nicely  balanced  about  two  inches 
below  the  edge  of  the  mouth ;  in  the 
middle  of  the  lid  let  some  wholesome 
meat  be  fastened,  (as  rats  are  very  nice,) 
so  that  the  moment  one  of  them  sets 
foot  upon  the  edge,  it  may  be  precipi- 
tated ftito  the  water  below  ;  and,  as  the 
lid  immediately  resumes  its  position,  the 
victim  is  secured,  and  a  second,  a  third, 
or  a  fourth,  may  be  successively  secured 
and  destroyed,  if  they  be  not  all  drowned 
before  the  cask  be  inspected. "—L.  M*L, 


LIGHTING  CHURCHES. 

A  Correspondent  wishes  to  know 
whether  it  would  be  better  to  light  a 
Church  by  one  single  large  chandelier, 
or  by  several  smaller  ones? — L.  C.  K. 


QUERIES. 

1st,  In  A.  B.'s  air-pump,  described 
in  No.  XXXIL  Vol.  IL  when  the 
piston  descends,  after  having  discharged 
the  air  at  the  valve  in  the  lid  of  the 
pump,  does  not  the  air  in  the  inside  of 
the  receiver  tend  to  force  it  back  in  de- 
scending, by  pressing  against  the  vacuum 
forming  above  the  piston  :  and,  if  so, 
will  it  not  be  too  heavy  to  work  in 
making  experiments  ? 

2d,  What  is  the  best  method  of  softr 
ening  iron  ? 

3d,  How  is  the  Chuck  made  for  turn- 
ing those  beautiful  intersected  lines 
which  we  see  on  the  back  of  the  Bank 
Notes  ?  If  any  of  your  Correspondents 
should  answer  these,  they  will  much 
oblige  many  of  your  readers,  and,  among 
the  rest — G.  G.  B. 

Johnstone,  21st  Sept.  1824. 

[G.  G.  B.'s  account  and  drawing  of 
the  method  of  "  Turning  Small  Metal 
Rods  parallel,"  &c.  is  not  suffibiently 
distinct ;  he  would  oblige  us  by  sending 
a  more  perfect  copy  of  both,] 


SCIENTIFIC  INTELLIGENCE. 


THE  SCRAP-GATHERER. 

No.  43. — Useful  Cement  for  Turners 
and  Artixans  in  general. — Sixteen  partsof 
whitening  are  to  be  finely  powdered  and 
heated  to  redness,  to  drive  off  all  the 
water ;  when  cold,  it  is  to  be  mixed  with 
an  equal  quantity  of  black  rosin,  and  one 
part  of  bees-wax  ;  the  latter  having  been 
previously  melted  together,  and  the  whole 
stirred  till  of  an  uniform  consistence. 


44. — Brass  of  Lacker  for  Tin  Ware. — 
To  one  pint  of  rectified  spirits  of  wine 
put  two  ounces  of  seed-lac,  two  drachms 
of  dragon's  blood,  and  one  ounce  of  tur- 
meric powder;  let  the  whole  remain 
eighteen  days,  shaking  it  often,  and  then 
strain  it  through  coarse  muslin.  With 
a  brush  put  it  on  the  article  intended  to 
be  lackered. 

45.— iacA'(?r/or  Brass  Work,— To  a 
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pint  of  spirits  of  wine,  put  one  ounce  of 
turmeric  powder,  two  drachms  of  best 
anatto,  and  two  drachms  of  saffron ;  let 
it  stand  ten  days,  shaking  the  bottle 
often,  and  filter  through  coarse  muslin 
into  a  clean  bottle,  then  add  three  ounces 
of  clean  seed-lac,  and  shake  the  bottle 
often  for  fourteen  days.  The  brass,  if 
large,  must  be  first  warmed,  so  as  to  heat 
the  hand,  the  varnish  then  to  be  applied 


with  a  brush.  Observe  :  this  varnish 
gives  the  brass  rails  of  desks,  &c.  a  beau- 
tiful appearance. 

46. — To  make  Artificial  Sea  Water. 
—Take  common  sea-salt,  two  pounds ; 
bitter  purging  salt,  two  ounces  ;  magne- 
sia earth,  half  an  ounce  ;  dissolve  all  in 
river  water,  six  gallons.  These  are  the 
axact  proportions  and  contents  of  sea- 
water,  from  an  accurate  analization. 


ROBERT'S  MECHANICS'  ASSISTANT,  or  UNIVERSAL 

MEASURER,  &c.  &c. 

(Continued  from  page  159,  Vol.  II.) 

The  Fomct:  of  Stsajh  and  the  Heat  of  it. — At  the  temperature  of  212  degrees 

of  Fahrenheit's  thermometer,  the  force  of  steam  from  water  is  just  equal  to  the 

pressure   of  the  atmosphere ;  but,  by  increasing  the  heat,  effects  will  be  obtained 

which  are  detailed  in  the  following  Table : — 
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By  small  additions  to  the  temperature,  an  expansive  force  may  be  given  to 
steam  so  as  to  be  equal  to  400  times  its  natural  bulk,  or  in  any  other  proportion, 
provided  the  vessels,  &c.  that  contain  it  be  strong  in  proportion. 


The  Power  of  Steam  Engines,  and  the  Method  of  Computing  it. 


In  computing  the  power  of  a  steam 
enginft,  three  things  must  be  duly  ob- 
served: — 1.  The  width  or  diameter  of 
tiie  piston  or  cylinder.  2.  The  length 
of  the  stroke-  3.  The  strength  of  the 
steam.—- It  is  supposed  that  the  piston 
does,  or  ought  to  travel  220  feet  per 
minute. 

The  power  of  an  engine  must  vary 
according  to  the  strength  of  the  steam  ; 
and  this  must  be  the  first  point  to  be 
decided.  This  pressure  is  fixed  at  dif- 
ferent ratios  by  different  makers,  vary- 
ing from  7  to  12  lbs.  upon  the  square 
inch.  At  Soho,  they  commonly  fit  it 
as  7  lbs.,  and  Smeaton  only  reckoned 
7  lbs.  upon  every  circular  inch. 


Now,  the  pressure  being  determined 
by  the  weight  upon  the  safety-valve, 
here  is  the  most  correct  of  all  methods 
of  ascertaining  the  power. 

First,  find  out  how  many  hogshead 
or  pounds  of  water  the  engine  is  capable 
of  raising  ONE  foot  high  in  ONE  minute. 

Secondly,  Divide  that  amount  by  the 
supposed  ratios  or  supposed  power  of  a 
horse  to  raise  water  one  foot  high  in  one 
minute  of  time,  and  the  quotient  will 
give  horse  powers  of  the  engine. 

Rule. — 1.  Find  the  area  of  the  pis- 
ton in  square  inches,  by  sparing  the 
diameter  and  multiplying  the  amount 
by  .7854,  and  the  product  will  be  the 
correct  area.     Or,  as  the  decimal  .78  is 
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near  to  .75  or  |;  for  a  ready  calculation  that  the  engine  is  capable  of  lifting,  1 
not  exactly  correct,  square  the  diameter  foot  high  in  one  minute.— 3.  Messrs. 
and  take  |  of  that  sum,  and  that  will  be  Boulton  &  Watt  suppose  a  horse  able  to 
the  area,  nearly  j  or  the  diameter  of  the  raise  32000  lbs.  avoirdupoise,  1  foot  high 
piston  multiplied  by  its  circumference,  in  a  minute.  Dr.  Desaguliers  makes  it 
and  that  divided  by  4  will  give  its  area  27,500  lbs.  Mr.  Smeaton  only  22,916. 
in  square  inches. — 2.  The  area  of  the  Divide  the  number  of  lbs.  that  an  en- 
piston  in  square  inches,  must  show  the  gine  of  one  horse  power  can  raise  1  foot 
number  of  square  inches  exposed  to  the  high  in  1  minute,  and  the  quotient  will 
pressure  of  the  steam  j  now,  if  we  mul-  give  the  horse  powers, 
tiply  this  area  by  the  pressure  upon  Example, — What  is  the  power  of  a 
every  square  inch,  we  shall  have  the  steam  engine,  the  cylinder  of  which  is 
whole  pressure  upon  the  piston,  or  the  24<  inches,  which  makes  22  double  strokes 
weight  which  the  engine  is  capable  of  in  a  minute,  each  stroke  being  five  feet 
raising ;  and  if  the  piston  travel  220  long  and  the  force  of  the  steam  equal  to 
feet  per  minute,  that  amount,  multiplied  12  lbs.  avoirdupois  upon  every  square 
by  220,  must,  give  the  weight  of  water  inch  ? 

24  Inches.  |^ 

24. 
■  4^52,4-  square  inches, 

96  12  lbs.  per  square  inch. 

48  

— —  5428,8  the  whole  pressure  upon  the  piston. 

576 
,7854 


452,3904  area,  nearly  452,4  square  inches. 
The  engine  makes  22  double  strokes  each  five  feet  in  a  minutes=220  feet,  then 
5428,8  lbs.  multiplied  by 

220  feet  travelled  per  minute. 

1194336  lbs.  raised  one  foot  high  in  one  minute. 

This  divided  by  the  standard  of  each  Engineers'  calculation  for  a  horse's  power, 

and  the  quotients  will  give  of 

Boulton  and  Watt's, 37  Horse  Power. 

Desagulier's, ..43      do         do 

Smeaton's, 52     do         do 


NOTICES  TO  CORRESPONDENTS. 

Walter  Ballantyne's  Fire  Escape  aud  Force  Fngine  will  be  inserted  In  No.  XLII ;  in  themeantitne* 
the  bird's-eye-view  he  promised,  and  a  more  distinct  description  would  be  acceptable.  It  would  have 
been  inserted  this  week  but  was  found  not  sufficiently  distinct  to  be  well  understood— A.  Allison  mu»t 
be  more  scientific. — We  would  feel  obliged  if  an  *  Old  Mechanic'  would  transmit  the  drawings  he 
mentions,  and  also  if  he  would  cause  some  one  to  act  as  an  amanuensis  to  him,  as  we  really  are  ex- 
tremely puzzled  to  make  out  his  autography ;  in  fact  we  cannot  make  out  the  meaning  of  his  last  com- 
munication at  all.— In  the  solution  of  the  Ist  of  the  curious  and  useful  questions,  the  mean  propor- 
tional is  taken  geometrically  by  Rusticus,  but  arithmetically  by  G.  S.  It  ought  to  be  geometrical, 
Rusticus  will  favour  us  by  completing  his  solution  of  this  and  also  of  the  2d,  which  G.  S.  has  solved 
but  very  operosely.  We  wish  each  to  check  the  other,  to  save  ourselves  trouble.  Why  is  the  3d  quee- 
tion  not  solved  at  all  by  any  of  our  ^lorrespondents  ?  G.  D.'s  other  queries  will  be  inserted  at  a  future 
opportunity.— A.  B.  Dollars  in  good  time.—D.  A.  N.  and  L.  M'L.  areattended  to.— Y.  under  consider- 
ation.—There  was  no  room  for  the  extract  from  Dr.  Ure's  Berthollet  on  Dyeing  in  thig  number,  but 
it  will  be  given  in  the  next 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  im- 
provement which  is  the  subject  of  their  noUce. 
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A  PNEUMATIC  OR  GAS-VACUUM  ENGINE, 

Invented  by  Mr.   Brown,  London. 


In  describing  this  invention,  the  paten- 
tee states  in  his  specification,  the  objects 
he  contemplates,  in  the  following  vvdrds: 
"  My  invention  consisteth,  first,  of  a 
combination  itvhich  is  thus  formed  :  — 
inflammable  gas  is  introduced  along  a 
pipe  into  a  open  cylinder  or  vessel, 
whilst  a  flame  placed  on  the  outside  of, 
but  near  to  the  cylinder,  is  constantly 
kept  burning,  and  at  times  comes  in  con- 
tact with  and  ignites  the  gas  therein. 
The  cylinder  is  then  closed  air-tight,  and 
the  flame  is  prevented  from  communi- 
cating with  the  gas  in  the  cylinder.  The 
gas  continues  to  flow  into  the  cylinder, 
for  a  short  space  of  time,  then  it  is  stop- 
ped off;  during  that  time,  by  its  com- 
bustion it  acts  upon  the  air  within  the 
cylinder,  and  at  the  same  time  a  part  of 
the  rarefied  air  escapes  through  one  or 
more  valves ;  and  thus  a  vacuum  is  ef- 
fected. The  vessel  or  cylinder  is  kept 
cool  by  water.  Several  mechanical  means 
may  be  contrived  to  bring  the  above  com- 
bination into  use  in  efl'ecting  the  vacuum 
with  inflammable  gas  ;  and  on  the  same 
principle  it  may  be  done  in  one,  two,  or 
more  cylinders,  or  vessels.  Having  a 
vacuum  effected  by  the  above  combina- 
tion, and  some  mechanical  contrivance, 
I  have,  by  its  application  to  machinerj', 
produced  powers  in  several  ways.  I  now 
proceed  to  describe  the  different  kinds  of 
machinery  by  which — first,  I  turn  a 
water-wheel — secondly,  I  raise  water — 
and  thirdly,  I  work  pistons." 

The  plate  represents  a  front  view  of 
the  engine  as  used  for  raising  water,  with 
an  over-shot  water-wheel  attached  for 
the  purpose  of  giving  the  primary  motion 
to  other  machinery.  The  front  part  of 
the  frame  is  removed,  to  give  a  more  dis- 
tinct view  of  the  machinery.  The  cy- 
linders and  tubes  on  each  side  of  the  en- 
gine are  duplicates  of  each  other. 

A".  A.  A'. — Is  a  beam  with  circular 
ends,  moveable  on  the  axis  A,  which  is 
supported  on  plumber's  blocks. 

C.  C. — Two  metallic  cylinder-caps 
or  covers,  connected  with  the  beam  by 
chains  and  rods,  which  pass  through 
collars,  or  guides,  at  b.  b.,  attached  to 
the  exterior  cylinders.  These  caps  have 
^metallic  valves  opening  upwards  at  m.  m. 

B.  B'. — Two  interior  cylinders,  open 
at  top,  but  closed  at  the  bottom;  having 
a  lateral  pipe  c,  opening  by  a  valve  into 
the  trough  O.    \ 


D.  D'. — Two  exterior  cylinders  en- 
closing the  cylinders  C.  C,  and  extend- 
ing to  the  mains,  or  pipes,  E.  E.  The 
outer  cylinders  rise  about  an  inch  above 
the  ipuer  cylinders;  so  that  when  the 
cap  B  rests  on  the  rim  of  the  cylinder 
I),  there  is  a  free  passage  for  water  be- 
tween the  edge  of  C  and  the  cover  B. 

E.  E'. — Mains,  or  pipes,  extending 
from  the  cylinder  D,  to  the  open  cylin- 
drical water-chambers  e,  e.  on  the  oppo- 
site side  of  the  engine.  These  mains  are 
furnished  with  valves  V.  V.  opening 
upwards  to  admit  water,  and  closing  af- 
terwards by  the  weight  of  the  water  co- 
lumn. 

F'.  F'. — Hollow  metallic ^oafs,  which 
rise  and  fall  in  the  chambers  e.  e.  accord- 
ing to  the  surface  of  the  water  in  each 
chamber,  alternately. 

G.  G'. — Two  metallic  rods  connected 
with  the  beam,  and  extending  to  the  sur- 
face of  the  floats  in  the  chambers  e.  e. 

T. — A  tank,  or  reservoir,  level  with 
the  top  of  the  chambers  e.  e ;  whicli 
tank  is  supposed  to  be  filled  with  water. 

P.  P'. — Pipes  leading  from  the  tank 
to  the  bottom  of  the  water-chambers  e.  e., 
and  continued  on  to  join  the  mains  on 
the  opposite  side  of  the  engine,  by  the 
valves  V.  V. 

The  communication  between  the  tank 
and  the  pipes  P.  P.  is  effected  by  a  slid- 
ing valve,  c,  which  is  alternately  brought 
over  the  orifice  of  each  pipe,  by  cranks 
attached  to  a  correcting  rod,  or  chain, 
which  extends  to  the  cylindrical  balance 
above. 

H. — A  cylindrical  balance  (or  minor 
beam)  moveable  on  an  axis,  and,  by 
means  of  tappets,  applied  to  the  rod  G. 
The  balance  acts  simultaneously  with  the 
beam  A".  A'. ;  whilst  it  is  applied  to  give 
motion  to  the  subordinate  parts  of  the 
engine. 

I.  I. — A  horizontal  gas-pipe,  in  con-  , 
nection  with  a  service-pipe,  i ;  commu- 
nicating to  a  reservoir,  or  gas-holder, 
placed  at  any  convenient  distance.  The 
extremities  of  the  pipe  I.  I.  are  carried 
into  the  lower  part  of  the  interior  cylin- 
ders C.  C,  where  they  terminate  beneath 
the  surface  of  the  water ;  having  a  nozzle, 
or  gas-burner,  a  little  above  the  surface. 

The  gas  is  allowed  to  enter  each  cylin- 
der alternately,  by  the  stop-cocks  y.  y., 
which  arc  turned  by  a  chain  connected 
with  the  balance  H. 
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K.K'. — A  minor  gas-pipe,  communi- 
cating with  the  gas-holder  by  the  pipe  k. 
This  pipe  is  also  furnished  with  stop- 
cocks S.S.,  and  extended  to  the  side  of 
each  cylinder,  respectively,  where  it  fur- 
nishes two  small  gas-lights,  to  be  kept 
burning  during  the  working  of  the  en- 
gine. 

L.  L'. — Two  apertures  communicat- 
ing with  the  interior  of  the  cylinders 
C.C.  These  apertures  are  alternately 
opened  and  closed  by  sliding-valves 
worked  by  a  vertical  arm  connected  with 
the  rods  G.  G. 

M.M'. — A  pipe  communicating  with 
the  two  cylinders  for  the  purpose  of  ad- 
mitting atmospheric  air  after  the  vacuum 
has  been  effected  and  the  water  raised. 
This  pipe  has  two  apertures  at  N.  which 
become  alternately  opened  and  shut  by 
the  sliding  valve  n.  which  is  worked  by. 
a  crank  and  chain  connected  with  the 
floats  in  the  water-chambers. 

O. — A  trough  into  which  the  water 
is  discharged  from  each  cylinder  in  suc- 
cession. This  trough  empties  itself  into 
the  buckets  of  a  water-wheel  Q,;  or  in 
tlie  absence  of  the  water-wheel,  into  the 
tank  below. 

In  order  to  set  this  engine  in  action, 
nothing  more  is  necessary,  than  to  turn 
on  the  gas  by  the  stop-cocks  of  the  pipes 
I.  and  K.,  and  light  the  orifices  of  the 
minor  pipe  at  L.  L.  Suppose  the  beam 
to  be  in  equilibrio — by  pressing  down 
one  of  the  cylinder  caps  on  the  head  of 
the  cylinder,  the  opposite  end  of  the  beam 
will  become  elevated,  and  by  means  of 
the  rod  G.  will  open  the  sliding  valve  in 
the  side  of  the  cylinder  C,  and  at  the 
same  instant  open  the  stop-cock  of  the 
gas-pipe  I.  ;  when  the  gas  will  immedi- 
ately rush  into  the  lower  part  of  the  cy- 
linder and  become  instantly  ignited  from 
the  gas  flame  at  L.  L. 

But  the  upward  motion  of  the  beam- 
end  A,  also  opeHs  the  sliding  valve  v, 
(which  covered  the  orifice  of  the  pipe  P,) 
so  as  to  allow  the  atmospheric  air  to  act 
on  the  surface  of  the  water  in  the  tank 
and  chamber  e. 

The  combustion  of  the  gas  in  the  cy- 
linder being  effected,  and  the  flame  hav- 
ing produced  a  vacuum ;  the  atmospheric 
pressure  on  the  surface  of  the  water 
below  forces  it  through  the  pipe  P. 
into  the  main  E.  and  cylinder  D,  and 
over  the  top  rim  of  the  interior  cylinder 
C.  filling  the  whole  of  the  interior  cy- 
linder. But  whilst  the  water  is  passing 
up  the  pipe  and  main,  it  also  drives  up- 


ward the  float  F. ;  which  by  its  rod  G 
forces  up  the  end  of  the  beam,  and  of 
course  brings  down  the  opposite  end  so 
as  to  close  the  cylinder  with  the  cap  B. 
air  tight.  It  is  therefore  the  extinction 
of  the  flame  by  closing  the  top  of  the 
cylinder,  which  actually  produces  the 
vacuum  ;  whilst  at  the  same  instant  the 
water  from  below  rushes  up  with  vast 
rapidity  to  fill  its  space  in  the  cylinder  ; 
at  the  same  time  driving  out  the  carbonic 
acid  gas  of  the  combustion,  by  means  of 
the  small  valves  in  the  cover  opening  out- 
wards. The  water  is  discharged  from 
the  cylinder  into  the  trough,  by  admit- 
ting the  atmospheric  air  through  the  ho- 
rizontal pipe  M.M.  This  is  effected  by 
the  minor  beam  drawing  the  slider  of 
the  valve  at  N.  immediately  the  cylinder 
becomes  filled  with  water.  The  air 
rushing  in,  relieves  the  pressure  on  the 
cap  B.  and  allows  the  recipi'ocal  action 
of  the  beam  and  floats  to  proceed  for  the 
alternate  stroke ;  whilst  the  water  by  its 
own  gravity  descends  from  the  cylinder 
through  the  pipe  and  trough,  to  be  ap- 
plied to  a  water  wheel  or  any  other  ar- 
rangement requisite  for  economical  pur- 
poses. 

[Such  is  the  best  account  of  this 
invention  which  we  have  been  able 
to  procure  from  the  London  Jour- 
nals. In  some  respects,  however,  it 
strikes  us  as  being  very  imperfect. 

The  atmosphere  in  point  of  bulk, 
consists  of  exactly  one  part  of  oxy- 
gen to  four  parts  of  azote ;  hence, 
supposing  we  operate  on  30  cubic 
feet  of  air,  6  of  those  will  be  oxy- 
gen, and  the  remaining  24  will  be 
azote.  The  utmost  possible  vacu- 
um, therefore,  which  we  can  pro- 
duce by  the  annihilation  of  the 
oxygen,  would  be  represented  by 
a  column  of  6  inches  of  mercury, 
where  the  pressure  of  the  atmos- 
phere is  represented  by  one  of  80 
inches. 

For  the  complete  combustion  of 
oxygen,  there  are  only  three  gasses 
(or  mixtures  of  them)  which  we 
can  readily  employ :  these  are  hi/- 
drogen,  carhuretted  hydrogen,  and 
olejiant  gas.  Now,  6  feet  of  oxy- 
gen, require,  for  their  .complete 
combustion,    12   cubic  feet  of  hy- 
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flrogeii,  G  eubie  feet  of  carburetted 
hydrogen,  or  2  cubit  feet  of  olefi- 
ant  gas.  Now,  12  cubic  feet  of 
hydrogen  will  convert  all  the  6  cu- 
bic feet  of  oxygen  into  water,  which 
Condenses  on  cooling  ;  6  cubic  feet 
of  carburetted  hydrogen,  converts 
6  cubic  feet  of  oxygen  into  water, 
which  condenses,  and  into  3  cubic 
feet  of  carbonic  acid,  which,  of 
course,  occupy  the  place  of  3  of  the 
cubic  feet  out  of  the  6  of  oxygen 
which    have   been    consumed ;    and 

2  cubic  feet  of  olefiant  gas,  yield, 
also,  water,  and  4  cubic  feet  of 
carbonic  acid,  occupying  the  place 
of  4  out  of  the  6  of  oxygen.  Hence, 
out  of  30  cubic  feet  of  air,  hydro- 
gen causes  a  condensation  of  6  cu- 
bic feet ;    carburetted  hydrogen,    of 

3  cubic  feet ;  olefiant  gas,  of  2  cu- 
bic feet.  Consequently,  what  of 
the  air  is  left  after  combustion  by 
hydrogen,  should  exercise  a  pres- 
sure of  24  inches  of  mercury  ;  after 
that,  by  carburetted  hydrogen,  a 
pressure  of  27  inches ;  and  after 
that  by  olefiant  gas,  a  pressure  of 
28  inches. 

But,  according  to  the  London 
Journals,  the  remaining  air  exer- 
cises a  pressure  of  only  6  or  8 
inches.  Now,  either  this  is  not 
true,  or  there  must  be  some  other 
very    powerful    cause    operating    to 


produce  so  considerable  a  vacuum. 
Coal  gas,  being  very  nearly  carbu- 
retted hydrogen,  will  produce  a 
rarity  which  will  be  represented 
very  nearly  by  three  inches  of  mer- 
cury. This  is  the  whole  effect 
that  can  be  produced  by  the  con- 
sumption of  oxygen  by  coal  gas. 
Whence,  then,  the  other  20  inches 
of  rarity  talked  of  by  the  London 
Journals  ?  Though  they  are  pleased 
to  talk  as  if  the  whole  effect  were 
produced  by  the  consumption  of 
oxygen,  only  about  one-eight  part 
of  the  effect  which  they  mention,  can 
be  produced  by  this  cause.  Another 
eight  is  probably  produced  by  the 
rarefaction  of  air  by  heat,  and  the 
remaining  six-eights,  or  three- 
fourths,  are  produced  by  the  con- 
densation of  watery  vapour,  which 
immediately  takes  place  when  the 
gas  light  is  put  out,  and  the  cylin- 
der begins  to  cool.  Properly  speak- 
ing, Mr.  Brown's  engine  is  a  steam 
engine,  and  not  a  vacuum  engine^ 
as  it  has  been  called.  Want  of 
thorough  information  on  the  subject, 
prevents  us,  in  the  meantime,  from 
speaking  farther  of  it  with  confi- 
dence ;  but  as  a  modification  of  the 
steam  engine,  neither  its  construc- 
tion, nor  its  economy,  will,  in  its  pre- 
sent state,  warrant  us  in  pronounc- 
ing it  an  improvement. — M.  N.] 


DESCRIPTION  OF  a  NEW  PROCESS  in  SHAWL  MANUFACTURE. 


Mr.  Editor,— On  receiving  Number 
XXXVIII.  Vol  II.  of  your  Magazine, 
my  curiosity  was  aroused  by  yo>:r  No- 
tices to  Correspondents.  A  description 
of  my  townsman's  invention  was  what 
I  anticipated  in  the  following  Number, 
but  you  may  guess  my  disappointment 
on  finding  (last  Saturday)  a  repetition  of 
what  has  appeared  in  the  Glasgow  Cliro- 
inde  long  since.  I  am  willing  to  allow 
that  Mr.  Buchanan  deserves 'all-- the 
praise  which  he  has  received,  and  ■•  I  ydp 
not  object  to  ;yc<u  giving, your  ;aid., in 
making  known  theclairas  ,o.f  any  indi- 
vidual by  whose  ingenuity  the  manufac- 


tures of  our  country  may  have  been  im- 
proved ;  but  I  am  convinced  that  a  de- 
scription of  the  improvement  would 
have  better  suited  the  pages  of  a  Scien- 
tific Journal.  The  notice  in  your  last 
Number  bears  such  resemblance  to  a 
newspaper  pufF,  and  the  assertion  at  the 
end,  "  that  the  process  is  hitherto  kept 
secret,"  being  not  altogether  agreeable  to 
facts,  I  consider  that  it  would  be  doing 
injustice  to  you,  and  abridge  the  useful- 
ness of  your  Magazine,  were  you  not 
put  in  possession  of  a  truer  statement. 

The  fact  is,  that  I  know  many  places 
where  these  goods  are  made,  and  I  do 
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yiot  know  a  single  shop  shut  on.  account 
of  it.  Were  it  reuliy  kept  a  secret,  it 
would  be  unfair  to  expose  it ;  but,  while 
it  is  known  to  hundreds  of  persons  who 
are  not  engaged  in  the  manufacture,  it 
seems  strange  that  it  should  be  called  a 
secret. 

The  process  by  which  the  manufac- 
ture is  carried  on  is  after  this  manner : 
A  piece  of  Turkey  gauze,*  woven  with 
considerable  intervals  between  each  split- 
ful  of  warp,  is  cut  up  through  the  centre 
of  each  interval ;  this  forms  the  weft  for 
the  new  fabric.  Before  it  is  used,  how- 
ever, a  slight  twine  is  thrown  upon  it, 
so  that  the  cutted  weft  which  projected 
from  the  spiltful  of  warp  in  only  two 
directions,  is  now  seen  projecting  on  all 
sides  like  the  hairs  of  a  bottle  brush,  si 
iicet  parva  componere  mngnis. 

The  warp  of  the  new  fabric  is  similar 
to  that  of  the  former,  and  has  induced 
some  manufacturers  to  fear,  that  the 
slightness  of  its  texture  would  prevent 
the  demand  for  the  new  manufacture 
from  becoming  permanent  and  steady. 
This  may  be  counteracted,  perhaps,  by 
its  showy  and  beautiful  appearance. 

The  making  of  the  weft,  as  far  as  I 
have  jiescribed  it,  is  an  old  process;  and 
was  done,  and  figured  with,  nearly  forty 
years  since,  under  the  direction  of  Mr. 
Wilson,  father  of  Mr.  James  Wilson, 
Silk  Manufacturer  in  Back  Sneddon 
Street,  Paisley. 

In  the  new  manufacture,  this  weft  is 
thrown  into  the  web  at  intervals  of  two 
or  three  shots  of  common  silk  or  cotton; 
these  shots  are  hid  by  the  shag  of  the 
cheniel,  as  the  manufactured  weft  is 
called.  When  the  shawl  is  to  be  figured, 
the  first  fabric  has  to  be  wrought  of  va- 
rious colours,  and  much  praise  is  due  to 
,  Mr.  Buchanan,  and  others  engaged  in 
this  manufacture,  for  taste  in  the  con- 

♦  For  a  particular  description  of  Tur- 
key gauze,  see  Mr.  Murphy's  Treatise  on 
Weaving,  page  178. 


trivancc,  and  ingenuity  in  the  executioD, 
of  some  of  these  patterns. 

In  this  department,  some  secresy  is 
observed,  but  it  consists  chiefly  in  hiding 
their  patterns  from  each  other — a  prac- 
tice quite  common  witli  rival  manufac- 
turers in  every  branch  of  fancy  weaving. 
It  is  also  pretended  that  the  manner  of 
finisiiing  is  a  secret,  but  the  shawls  of  a 
good  weaver  will  not  require  much  se- 
cret operation. 

Thus  have  I  endeavoured  to  show 
that  the  invention  of  Mr.  Buchanan  is 
not  such  a  secret  as  strangers  will  sup- 
pose from  the  notice  in  your  last  Num- 
ber ;  and,  in  doing  so,  I  have  been  actu- 
ated by  no  malice  against  the  inventor, 
or  any  person  engaged  in  the  manufac- 
ture, but,  as  people  are  apt  to  judge  of 
your  account  of  other  matters  by  those 
with  which  they  are  acquainted,  I  felt 
for  the  honour  of  a  favourite  work,  as 
well  as  for  my  townsmen,  who  might 
decide  erroneously  on  its  general  correct- 
ness, and  have  thus  meddled  with  a  sub- 
ject which  previously  held  out  nothing 
to  interest  me. 

I  am.  Sir,  your's,  &c. 

S.    L.  C.   A. 
Paisley,  5th  Oct.  1824. 

[Too  much  praise  can  scarcely  be  given 
to  our  candid,  though,  at  the  same  time, 
smart  Correspondent.  His  observations 
are  very  just  with  respect  to  Mr.  B.'s 
conduct,  and  we  are  greatly  obliged  to 
him  for  such  a  description  as  we  cer- 
tainly expected  from  the  inventor  or  im- 
prover or  the  process.  Our  surprise  was 
equal  to  that  of  our  Correspondent,  when 
we  were  informed  that  it  was  a  secret ; 
as,  in  that  case,  as  he  very  projieply  re- 
marks, there  was  no  occasion  to  repeat 
what  had  been  formerly  stated  ;  and  our 
sole  reason  for  so  doing  was  merely  to 
show  our  willingness  to  encourage  such 
useful  inventions  by  every  due  meed  of 
praise,  and  especially  those  of  our  great 
storehouse  of  manufactures,  the  "gude 
town  of  Paisley."] 


DISPUTED  INVENTION. 


Mr.  Editor, — As  I  happened  to  see 
No.XXiy.  Vol.  I.  of  your  Magazine  for 
the  first  time,  last  Saturday,  I  observed 
a  description  of  a  clock  made  by  Mr. 
William  Cooper,  Hamilton,  who  claims 
the  invention  of  the  driving  and  driven 
wheels  revolving  the  same  way  va  ilhout 


any  intermediate  aid  ;  you  will  therefore 
do  me  a  favour  to  state  in  your  useful 
and  ably-conducted  Magazine  the  follow- 
ing particulars: — Being  in  London,  in 
the  years  1822—23,  I  conceived  the  idea, 
that  a  wheel  driving  a  pinion,  and  vice 
versa,  and  both  revolving  the  same  way, 
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without  an  intermediate  wheel,  might 
be  of  much  use  in  clocks,  orreries,  and 
other  mechanical  combinations.  Hav- 
ing made  application  to  several  watch- 
makers and  other  mechanics,  they  all 
declared  their  inability  to  understand 
how  it  could  be  done,  urging  me  at  the 
same  time,  to  make  the  matter  known. 
As  in  hundreds  of  instances  two  wheels 
acting  this  way  will  perform  the  work 
of  three,  the  advantages  arising  from 
which  are  so  obvious  as  not  to  require 
enumeration,  I  therefore  addressed  a  let- 
ter to  the  Society  of  Arts,  Adelphi,  dated 
Jafiuary  13,  1823,  inquiring  if  they 
knew  of  any  such  invention — to  which 
1  received  the  following  reply  : — 

"  Society  of  Arts,  &c.  Adelphi, 
«  24th  Feb.  1823. 

"  Sir, — In  reply  to  your  letter,  I  am 
directed  to  inform  you,  that  Mr.  Gamper- 
tize,  a  few  years  ago,  took  out  a  patent  fora 
method  of  causing  the  driving  and  driven 
wheel  to  revolve  in  the  same  direction.  I 
understand,  however,  that  there  are  consi- 
derable practical  objections  to  Mr.  G.'s 
plan  :  yours  is  probably  different ;  and,  as 
the  subject  is  not  only  curious,  butin  many 
mechanical  combinations,  would  be  conve- 
nient, if  you  choose  to  send  us  a  descrip- 
tion of  your  invention,  illustrated  by  draw- 


ings, or  a  model,  the  same  will  be  taken 
into  consideration. 

Ar.  Aiken,  Secretary. 
"  Mr,  Peter  Fenwick,  'I 

"  94-,  White  Lion  Street,  Pontonville."  $ 

I  therefore  did  myself  the  honour  to 
present  a  model  to  the  Society  of  Arts, 
in  the  beginning  of  April,  1823,  wherein 
the  invention  was  exemplified  in  two 
ways — first,  by  making  the  centre  pinion 
or  minute-hand  axile  give  the  hour  by 
turning  a  wheel  the  same  way  without 
any  intermediate  aid,  the  teeth  being  cut 
in  the  inside  of  the  rim,  which  renders 
minute-wheels  unnecessary :  secondly, 
by  a  wheel  and  pinion,  having  their  axles 
parallel,  the  teeth  being  cut  in  the  inside 
as  before  ; — thereby  completing  the  un- 
dertaking offered  to  the  notice  of  the  So- 
ciety of  Arts  in  my  first  communication. 

I  hope  I  have  expressed  myself  with 
sufficient  clearness  for  any  person  to  see 
that  Mr  Cooper's  plan  is  exactly  the 
same  as  the  second  exemplification  in  my 
model ;  at  the  same  time,  I  expect  no 
person  will  think  I  wish  individuously  to 
detract  from  his  merit.  I  trust  you  will 
insert  this  in  the  next  No.  of  your  very 
useful  and  valuable  Magazine. 

Peter  Fenwick,  Jun. 
Watch  and  Clock  Maker,  Crief. 

October  6, 1824. 


SCIENTIFIC  INTELLIGENCE. 


^;\ 


Anatomy. — M.  Auzoux,  a  young  phy- 
sician of  Paris,  has  invented  a  method  of 
studying  the  anatomy  of  the  human  body 
superior  to  that  by  any  imitation  with  wax. 
The  flexibility  of  the  wax  renders  it  fit  to 
represent  the  surface  of  objects  ;  but  the 
interior  parts,  which  are  most  wanted  for 
inspection,  cannot  be  surveyed  by  it.  Of 
course  waxen  figures  are  better  adapted  to 
the  museum  than  the  amphitheatre.  M. 
Auzoux,  with  a  composition  resembling 
pasteboard,  can  imitate  the  human  frame, 
including  all  its  organs,  its  internal  and 
external  parts,  with  great  fidelity.  The 
upper  parts  are  easily  displayed,  according 
to  the  rules  adopted  in  dissection,  and  the 
interior  are  moveable  with  thelike  facility. 
The  artificial  structure  may  thus  be  de.- 
composed  into  a  thousand  different  pieces, 
and  readily  put  together  again,  by  means 
of  numeral  cyphers  attached.  The  only 
•objection  to  this  process  is,  that  the  shades 
;«nd  colouring  are  not  so  well  shown  as  on 
fwax,  but  this,  it  is  thought,  may  be  sur- 
4nounted.     The  most  minute  organs,  the 


nerves,  muscles,  veins,  all  the  vessels,  are 
completely  and  correctly  exhibited.  In 
anatomical  pathology,  the  effects  of  any 
malady  will  not  only  be  visible  on  the  sur- 
face,  but  the  ravages  made  by  it  in  the  in- 
terior of  the  body  and  the  alterations  there- 
by effected.  With  the  aid  of  variable 
pieces,  the  accoucheur  may  contemplate 
the  different  stages  of  pregnancy,  &c. 
Comparative  anatomy,  veterinary  medi- 
cine, and  many  who  are  not  professionally 
obliged,  and  from  the  fetid  scent,  cannot 
attend  dissections,  will  derive  no  small  ad- 
advantage  from  this  invention. — Monthly 
Mag. 


Flame  inextinguished  by  Water. — The 
mixture  of  hydrogen  and  oxygen  gases,  in 
the  due  proportion  for  forming  water, 
when  issuing  from  the  compound  blow- 
pipe and  set  on  fire,  has  been  found,  by 
Mr.  Skinamore  of  New  York,  to  be  capable 
of  immersion  gradually,  underwater,  with- 
out extinguishing  the  flame,  but  which,  on 
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the  contrary,  continues  its  intensity  in 
actual  contact  with  the  water,  no  ways 
altered,  except  assuming  a  rounder  form 
than  the  flame  of  this  compound  gas  in  at- 
mospheric air. 

A  method  of  casting  the  characters  used 
in  Printing  in  solid  Forms  or  Plates. — 
This  process  consists,  firstinmakingmove- 
able  characters,  the  body  of  which  has  the 
form  and  size  of  common  types,  but  which 
instead  of  bearing  a  projecting  character 
turned  towards  the  left,  have,  on  the  con- 
trary, a  hollow  or  sunk  impression,  or  en- 
graved character  turned  towards  the  right, 
always  exactly  of  the  same  depthj  secondly, 
in  uniting  firmly  these  characters  (which 
the  inventor  calls  moveable  matrices)  into 
pages,  so  as  to  leave  no  interval  between 
them  ;  their  arrangement  being  made  in 
the  usual  method  of  composing  types,  and 
differing  only  in  this,  that  they  are  placed 
in  a  contrary  direction,  namely,  from  left 
to  riglit ;  thirdly,  and  lastly,  in  casting  a 


solid  plate  from  thoseunited  matrices  with 
the  greatest  neatness. 


New  Tide  Guage. — This  proposed 
guage  consists  of  a  pipe  with  an  open 
mouth,  and  a  triangular  orfice  at  its  side, 
in  contact  with  any  convenient  part  of  a 
bridge  or  pier,  that  is  situated  below  low- 
vvater-mark.  From  this  pipe  is  brought 
another,  like  those  for  distributing  gas,  ter- 
minating in  a  well-closed  reservoir,  pro- 
vided with  a  little  forcing  syringe,  and 
with  an  open  barometer  guage,  to  which 
may  be  added,  if  necessary,  a  mamime- 
trical  guage.  Before  each  observation, 
the  syringe  should  be  worked  till  the 
guage  becomes  stationary  by  the  escape 
of  the  air  under  the  water,  so  that  the 
column  of  compressed  air  may  always 
begin  from  the  level  of  the  upper  angle 
of  the  triangular  orfice  ;  the  height  of 
the  guage  will  then  obviously  indicate 
the  height  of  the  surface  of  water  above 
this  level. 


ORIGINAL  RELICS  OF  SCIEKTIFIC  MEN. 


NEWTONS'  TRAVELLERS' 
RULES. 

From  Sir  Isaac  Newton  to  a  young 
Gentleman,  Francis  Aston,  Esquire, 
about  to  2>roceed  on  his  Travels. 

Trinity  College,  Cambridge, 
May  18, 1669. 

Sir, — Since  in  your  letter  you  give 
me  so  much  liberty  of  sending  my  judg- 
ment about  what  may  be  to  your  advan- 
tage in  travelling,  I  shall  do  it  more 
freely  than  perhaps  otherwise  would  have 
deen  decent.  First,  then,  I  will  lay 
down  some  general  rules,  most  of  which, 
I  believe,  you  have  considered  already  ; 
but,  if  any  of  them  be  new  to  you,  they 
may  excuse  the  rest  ;  if  none  at  all,  yet 
is  my  punishment  more  in  writing  than 
yours  in  reading. 

When  you  come  into  any  fresh  com- 
pany, 

I.  Observe  their  humours. 

II.  Secondly,  suit  your  own  carriage 
thereto,  by  which  insinuation  you  will 
make  their  converse  more  free  and  open. 

III.  Let  your  discourse  be  more  in 
queries  and  doubtings,  than  peremptory 
assertions  of  disputings,  it  being  much 
the  design  of  travellers  to  learn,  not  to 
teach.      Besides,  it  will  persuade   your 


acquaintance  that  you  have  the  greater 
esteem  of  them,  and  so  make  them  more 
ready  to  communicate  what  they  know 
to  you  ;  whereas  nothing  sooner  occa- 
sions disrespect  and  quarrels  than  pe- 
remptoriness.  You  will  find  little  or  no 
advantage  in  seeming  wiser,  or  much 
more  ignorant,  than  your  company. 

IV.  Seldom  discommend  any  thing, 
though  never  so  bad  ;  or  do  it  but  mode- 
rately, lest  you  bee  unexpectedly  forced 
to  an  unhandsome  retraction.  It  is  safer 
to  commend  any  thing  more  than  it  de- 
serves, than  to  discommend  any  thing  so 
much  as  it  deserves  ;  for  commendatiojis 
meet  not  soe  often  with  oppositions,  or 
at  least  are  not,  usually  soe  ill  resented 
by  men  that  think  otherwise,  as  discom- 
mendations ;  and  you  will  insinuate  into 
men's  favour  by  nothing  sooner  than 
seeming  to  approve  and  commend  what 
they  like,  but  beware  of  doing  it  by  com- 
parison. 

V.  If  you  bee  affronted,  it  is  better, 
in  a  forraine  country,  to  pass  it  by  in 
silence,  and  with  a  jest,  tho'  with  some 
dishonour,  than  to  endeavour  revenge ; 
for,  in  the  first  case,  your  credit's  ne'er 
the  worse,  when  you  return  into  Eng- 
land, or  come  into  other  company,  that 
have  not  heard  of  the  quarrell.  But,  in 
the  second  case,  you  may  beare  the  marks 
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of  the  quarrel  while  you  live,  if  you  ' 
outlive  it  at  all.  But  if  you  find  your- 
self unavoidably  engaged,  'tis  best,  I 
think,  if  you  can  command  your  passion 
and  language,  to  keep  them  pretty 
eavenly,  at  some  certain  moderate  pitch, 
not  much  hightning  them  to  exasperate 
your  adversary,  or  provoke  his  friends, 
Hor  letting  them  grow  over  much  de- 
jected, to  make  him  insult.  In  a  word, 
if  you  can  keep  reason  above  passion, 
that  and  watchfulness  will  bee  your  best 
defendants.  To  which  purpose  you  may 
consider,  that  though  such  excuses  as 
this,  "  He  provokt  mee  soe  much,  I 
could  not  forbear,"  may  pass  among 
friends,  yet  amongst  strangers  they  are 
insignificant,  and  only  argue  a  travel- 
ler's weakness. 

To  these  I  may  add  some  general 
heads  for  inquirys  or  observations,  such 
as  at  present  I  can  think  on.      As, 

I.  To  observe  the  policys,  wealth,  and 
state-affairs  of  nations,  so  far  as  a  soli- 
tary traveller  may  conveniently  doe. 

II.  Their  impositions  upon  all  sorts 
of  people,  trade,  or  commoditys,  that  are 
remarkable. 

III.  Their  laws  and  customs,  how 
far  they  differ  from  ours. 

IV.  Their  trades  and  arts,  wherein 
they  excel,  or  conjie  short  of  us  in  Eng- 
land. 

V.  Such  fortifications  as  you  meet 
w  ith,  their  fashion,  strength,  and  advan- 
tage, or  defence,  and  other  such  military 
affairs  as  are  considerable. 

VI.  The  power  and  respect  belonging 
to  their  degrees  of  nobility  or  magistracy. 

VII.  It  will  not  be  time  misspent  to 
make  a  catalogue  of  the  names  and  ex- 
cellencys  of  those  men  that  are  most  wise, 
learned,  or  esteemed,  in  any  nation. 

VIII.  Observe  the  mechanisme,  and 
manner  of  guiding  ships* 

IX.  observe  the  products  of  nature 
in  several  places,  especially  in  mines, 
with  the  circumstances  of  mining  and  of 
extracting  metals  or  minerals  out  of 
their  oare,  and  of  refining  them ;  and,  if 
you  meet  with  any  transmutations  out 
of  their  own  species  into  another,  (as 
out  of  iron  into  copper,  out  of  any  metall 
into  quicksilver,  out  of  one  salt  into 
another,  or  into  an  in&ipid  body,  &c.) 
those,  above  all,  will  be  worth  your 
noticing,  being  the  most  luciferous,  and 
many  times  luciferous  experiments  too 
in  philosophy. 

X.  The  price  of  diet  and  other  things. 


And, 

XI.  The  stapple  commodity  of  places^ 

These  generals,  such  at  present  as  I 
could  think  of,  if  they  will  serve  for 
nothing  else,  yet  they  may  assist  you  in 
drawing  up  a  modell  to  regulate  your 
travells  by.  As  for  particulars,  these 
that  follow  are  all  that  I  now  can  think 
of,  viz  : 

I.  Whether  at  Semnitiura,  in  Hun- 
gary, (where  there  are  mines  of  gold, 
copper,  iron,  vitriol,  antimony,  &c.)  they 
change  iron  into  copper  by  dissolving  it 
to  a  vitriolic  water,  which  they  find 
in  cavitys  of  rocks  in  the  mines,  and 
then  melting  the  slimy  solution  in  a 
strong  fire,  which  in  the  cooling  proves 
copper.  The  like  is  said  to  be  done  in 
other  places,  which  I  cannot  now  re- 
member ;  perhaps,  too,  it  may  be  done 
in  Italy ;  for,  about  twenty  or  thirty 
years  agone,  there  was  a  certain  vitrioU, 
came  from  them,  called  Roman  vitrioll, 
but  of  a  nobler  virtue  than  that  which 
is  now  called  by  that  name,  which  vitrioll 
is  not  now  to  be  gotten,  because,  per- 
haps, they  make  a  greater  gain  by  some 
such  trick  as  turning  iron  into  copper 
with  it,  than  by  selling  it. 

II.  Whether  in  Hungary,  Sclavonia, 
Bohemia,  near  the  town  of  Filia,  or  at 
the  mountains  of  Bohemia,  near  Silesia 
there  bee  rivers  whose  waters  are  im- 
pregnated with  gold  :  perhaps,  the  gold 
being  dissolved  by  some  corrosive  waters, 
like  aqua  regis,  and  the  solution  carried 
along  with  the  streamethat  runs  through 
the  mines ;  and  whether  the  practice  of 
laying  mercury  in  the  rivers  till  it  be 
tinged  with  gold,  and  then  straining  the 
mercury  through  leather,  that  the  gold 
may  stay  behind,  be  a  secret  yet,  or 
openly  practised. 

III.  There  is  newly  contrived  in  Hol- 
land a  mill  to  grind  glasses  plane  with- 
all,  and  I  think  polishing  them  too  ;  per- 
haps it  will  be  worth  while  to  see  it. 

IV.  There  is  in  Holland  one  Borry 
who  some  years  since  was  imprisoned  by 
the  Pope,  in  order  to  have  extorted  from 
him  secrets,  as  I  am  told,  of  great  worth, 
both  as  to  medicine  and  profit ;  but  be 
escaped  into  Holland,  where  they  usu- 
ally granted  him  a  guard.  I  think  he 
usually  goes  clothed  in  green.  Pray  in- 
quire what  you  can  of  him,  and  whether 
his  ingenuity  be  any  profit  to  the  Dutch. 
You  may  inform  yourself  whether  the 
Dutch  have  any  tricks  to  keep  their 
ships  from  being  all  worm-eaten  in  their. 
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voyages  to  the  Ini^ies ;  whether  pendu- 
lum clocks  do  any  service  in  finding  out 
the  longitude,  &c. 

I  am  weary,  and  I  shall  not  stay  to 
part  with  a  long  compliment ;  only  I 
wish  you  a  good  journey,  and  God  be 
with  you. 

Isaac  Newton. 


Dr.  black  on  AEROSTATION. 

Edinburgh,  December  2,  YJSi. 

Dear  Sir, — I  am  much  obliged   to 
you  for  your  account  of  Dr.  Priestley's 
late  experiments  on  water.      I  have  also 
received  from  Mr.   Watt  a  copy  of  his 
paper   on    that    subject.       But,    as   you 
mentioned  the  birth  of  aerostatic  experi- 
ments,  I  beg  leave  to  communicate  to 
you  more  fully  my  thoughts  on  that  sub- 
ject.     In  the  first  place,  although  what  I 
have  already  informed  you  of  is  strictly 
true,  I  by  no  means  set  up  any  claim  for 
merit  in  the  invention  of  machines   for 
aerial  flight  and  excursions.     The  experi- 
ment  with    the    thin    bladder,    which   I 
proposed  as  a  striking  example  of  Mr. 
Cavendish's  discovery,  was  so  very  obvi- 
ous, that  any  person  might  have  thought 
of  it.      But  I  certainly  never  thought  of 
making  large  artificial  bladders,  in  order 
to  lift  heavy  weights,  and  carry  men  up 
into  the  air  by  their  means.      I  have  no 
suspicion  that  this  was  thought  of  any- 
where before    we  began    to  hear   of  its 
being  attempted   in   France  ;    and   I  do 
not  doubt  that  what  has  been  published 
in  the  newspapers,  &c.  is  perfectly  true, 
viz.  that  Monsieur  Montgolfier  had  some 
time  before  conceived  the  idea  of  flying 
up  into  the  air  by  means  of  a  very  large 
bag,  or  balloon,  of  common  air,  simply 
rarified    by    fire   or   flame.       This   idea 
being  founded  on  a  principle  which  has 
long  been  known,  and  which  has  no  con- 
nexion with  Mr.  Cavendish's  discovery, 
it  is  only  surprising  that  M.  Montgolfier 
should  not  have  put  it  sooner  in  practice. 
I    suppose,    therefore,    that   though    he 
might  have  formed    the   project  a  long 
time  before,   he,  never   was   roused  into 
an  exertion  for  making    the  trial   until 
others  began  to  talk  of  flying  by  means 
of  inflammable  air.      Who  fiist  thought 
of  this  method  I  cannot  tell,  for  I  con- 
fess I  did  not  read  the  histories  of  these 
experiments ;   they  never   interested  me 
in    the   least.      The    hopes   that  means 
might  be    discovered  for   moving   these 
machines  at  pleasure,  and  directing  their 
course  in  the  air,  could  only  be  formed 


by  those  who  did  not  consider  and  un- 
derstand their  nature.  The  only  cir- 
cumstance which  enables  them  to  subsist 
in  the  air,  is,  that  however  brisk  the 
wind  may  be,  as  soon  as  they  rise  they 
are  in  effect  perfectly  becalmed  ;  I  mean 
that  there  is  not  the  least  perceptible 
motion  or  impulse  of  the  air  against  any 
part  of  them.  This  is  peifeclly  evident 
from  their  situation  ;  they  float  in  mild 
air,  and  have  no  hold  on  any  thing  else  ; 
the  air  must  therefore  carry  them  along 
with  a  velocity  equal  to  its  own,  the 
machine  of  itself  can  make  no  resistance  ; 
but,  while  it  moves  along  with  the  air, 
it  cannot  feel  any  motion  of  the  air 
against  it  in  any  direction,  it  must, 
therefore,  be  in  effect,  in  a  dead  calm, 
the  motion  of  it  cannot  be  perceived  by 
them  who  are  carried  by  it,  except  from 
the  apparent  motion  with  which  the 
surface  of  the  earth  seems  to  slide  away 
from  them.  This  tranquillity  of  the  air, 
with  respect  to  them,  is  one  circum- 
stance which  contributes  to  that  compo- 
sure of  mind  which  many  of  those  have 
felt  who  have  mounted  with  balloons. 
I  can  imagine,  however,  that  in  a  hot 
climate,  when  the  weather  is  perfectly 
calmed,  the  sun  shining  bright,  a  large 
balloon  ascending  with  considerable  ve- 
locity, may  occasion  a  whirlwind,  and 
may  be  involved  in  it,  which  might  be 
attended  with  dangerous  consequences  to 
those  who  accompany  it ;  you  will  easily 
understand  how  this  may  happen.  But, 
in  other  circumstances  there  is  no  dan- 
ger of  such  an  accident,  the  air  will  not 
offer  the  smallest  violence  to  the  balloon, 
but  will  carry  it  along  like  a  feather, 
without  making  the  least  impression  on 
any  part  of  it ;  and  this,  as  I  said  al)ove, 
is  the  reason  why  it  is  able  to  subsist  in 
the  air,  for  it  is  necessarily  made  of  such 
flimsy  materials,  that  it  is  quite  unfit  to 
sustain  any  considerable  shock  or  im- 
pression of  the  air  on  it ;  and  this  among 
other  things,  shows  the  folly  of  attempt- 
ing to  give  it  motion  at  pleasure,  or  to 
command  its  motion  and  direction  when 
it  is  up  in  the  air ;  for,  besides  the  im- 
practicability of  finding  a  power  that  can 
be  applied  to  produce  this  effect,  although 
the  power  were  found,  any  attempt  to 
make  use  of  it  would  destroy  the  balloon, 
by  impelhng  it  against  the  air,  and  ex- 
posing it  to  such  shocks  and  violence  as 
it  cannot  bear  ;  and,  further,  in  attempt- 
ing to  use  such  a  power,  it  must  neces- 
sarily happen,  on  account  of  the  great 
surface  of  the  balloon,  and  the  resistance 
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the  air  would  make  to  its  motion,  that 
the  men  and  machinery  by  which  it 
were  moved,  must  of  necessity  go  fore- 
most, and  the  large  bladder,  &c.  would 
be  dragged  after  them  in  an  horizontal 
direction,  which  would  require  an  appa- 


ratus  totally    different   from    what    lias 
been  contrived,— Your's  &c. 

Joseph  Bi.ack. 

Dr.  James  LincI,  Physician  at  Windsor. 

Monthly  Mag. 


BERTHOLLET'S  ELEMENTS  OF  THE  ART  OF  DYEING,  &c. 


(Continued  from  page  154,  VoL  II.) 
The  following  are  some  examples,  with 
developments  which    cannot  fail  to  in- 
terest dyers. 


Brightening^  with  soda  liquor  at  1^°, 
or  with  what  remains  of  the   water   of 


Grey  course  for  100  jjoutids  of  Cotton. 

Scouring  in  soda  liquor  at  1^°,  or 
with  the  waters  of  degraissage  at  2°, 

Dung  hath,  with  25  pounds  of  dung, 
and  six  pounds  of  oil — stove-drying. 

Dung  bath, — idem — drying — idem. 

White  bath,  with  five  pounds  of  oil, 
and  soda  liquor,  at  1°,  1^°,  or  2° — 
drying. 

White  bath, — idem — drying. 

One  or  two  salts,  the  first  at  2°,  the 
second  at  3° — drying. 

Degraissage  in  pure  water,  of  a  tem- 
perature equal  to  that  of  the  atmosphere 
in  summer,  and  15°  and  18°  Reaumur 
(66°  and  72°  Fahr.)  in  winter.  The 
cotton  is  kept  in  the  water  for  an  hour 
or  two.  It  is  then  taken  out,  wrung 
at  the  jack,  and  dried. 

White  bath,  as  above. 

White  bath,     idem. 

White  bath,     idem. 

Degraissage,  as  above,  with  this  differ- 
ence, that  it  is  washed  well  before  wring- 
ing, and  then  dried. 

First  galling,  with  seven  pounds  of 
galls  in  sorts,  or  galls  of  Istria — drying. 

Second  galling,  with  fourteen  pounds 
of  sumach,  which  is  just  brought  to  boil ; 
it  is  then  refreshed  (with  cold  water), 
passed  through  a  sieve,  and  the  cotton  is 
turned  through  as  hot  as  possible— dry- 
ing. 

First  aluming,  with  thirteen  pounds 
of  purified  alum  j  it  gets  next  a  slight 
washing,  but  is  not  dried. 

Second  aluming,  with  twelve  pounds 
of  the  same  alum— thorough  washing- 
wringing — no  drying. 

Maddering,  with  seven  quarters  of  a 
pound  of  Provence  lizari  for  every  pound 
of  cotton.  Only  twenty-five  pounds  are 
dyed  at  a  time,  which  must  be  allowed 
to  cool  after  coming  out  of  the  boiler  be- 
fore it  is  washed  ;  then  it  is  to  be  wrung, 
but  not  dried. 


degraissage;  to  which  three  or  four  pounds 
of  white  soap  may  be  added.  The  cot- 
ton must  be  boiled  for  four  or  five  hours 
in  a  copper  closed  with  a  cover,  but  not 
so  tight  as  to  hinder  the  steam  from  es- 
caping. The  ebullition  is  to  be  kept  up, 
till  a  pattern,  which  has  been  observed 
from  time  to  time,  has  reached  the  pro- 
per point.  The  cotton  is  allowed  to  cool 
in  the  boiler,  is  then  well  squeezed,  wash- 
ed in  the  river,  wrung  at  the  jack  and 
pin,  and,  without  drying,  subjected  to 
the  next  operation. 

Rosing,  with  twelve  pounds  of  white 
soap,  dissolved  in  a  sufficient  quantity  of 
water.  When  the  soap  is  dissolved, 
there  is  poured  into  the  copper  a  solu- 
tion of  a  pound  or  a  pound  and  a  half  of 
tin  in  two  pounds  of  lukewarm  water, 
to  which  about  a  third  of  a  bottle  fbou- 
teillej  of  nitric  acid  at  36°  of  the  areo- 
meter has  been  added.  It  is  made  to 
boil  for  four  or  five  hours,  and  the  cot- 
ton is  withdrawn  whenever  the  pattern 
has  attained  the  proper  hue. 

If  the  first  rosing  do  not  bring  the 
cotton  to  the  desired  tint,  a  second  simi- 
lar to  the  proceeding  may  be  given  ;  but 
only  eight  pounds  of  soap  should  be  em- 
ployed. 

Yellow  course,  in  like  manner,  for  100 
pounds  of  Cotton. 

Scouring,  as  in  the  grey  course. 

Two  baths  ofsheep^s  dung,  each  along 
with  five  or  six  pounds  of  oil — drying. 

Two  white  baths,  each  with  six  or  eight 
pounds  of  oil— drying. 

Two  salts,  each  at  2°  of  the  pese  liqueur 
of  Baume. 

Degraissage,  as  usual — washing — then 
drying. 

First  galling,  with  eight  pounds  of  nut- 
galls — drying. 

First  aluming,  with  thirteen  pounds  of 
pure  adlm — washing,  without  drying — 
wringing,  and  drying. 

Three  white  baths,  each  with  six  pounds 
of  oil— drying. 
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Two  salts,  each  at  2°— -drying. 

Second  gaUing,  with  four  pounds  of 
galls,  and  twelve  pounds  of  sumach- 
drying. 

Second  aluming,  with  thirteen  pounds 
of  pure  alum — drying. 

Washing  off  the  alum  very  carefully — 
wringing— drying  or  not,  at  pleasure. 

Maddering,  with  two  pounds  of  lizari 
of  Provence  per  pound  of  cotton. 

Brightening,  as  in  the  grey  course. 

First  rosing,  as  in  the  grey  course. 

Second  rosing  (if  wanted),  as  in  the 
grey  course. 


The  system  of  operations  indicated  in 
either  of  the  above  courses,  appears  to 
M.  Vitalis  so  preferable  to  every  other, 
that  he  wishes  dyers  to  follow  them, 
leaving  them  always  at  liberty' to  give 
baths  a  little  more  charged  with  oil,  more 
of  them,  or  some  additional  salts,  &c. 

The  grey  course  is  usually  followed  for 
making  the  ordinary  Adrianople  reds ; 
and  the  yellow  course  is  reserved  for  reds 
of  the  first  quality,  in  point  of  lustre  and 
durability. 

It  is  also  by  the  yellow  course  that 
linen  or  hemp  must  be  treated. 


EXPERIMENTS  ON  TEA. 

The  muse's 'friend.  Tea  does  our  fancy  aid. 
Repressing  vapours  which  t^e  head  invade."— 


The  following  experiments,  made  in  the 
laboratory  of  the  Royal  Institution,  were 
chiefly  undertaken  with  a  view  of  ascer- 
taining whether  the  different  effects 
usually  attributed  to  black  and  green  tea, 
are  referable  to  any  peculiar  principle 
existing  in  the  one  which  is  not  to  be 
found  in  the  other.  They  will  tend  to 
throw  some  light  upon  the  relative  com- 
position of  teas  of  different  prices.  To 
ascertain  the  nature  and  extent  of  adul- 
terations of  any  kind  is  not  our  present 
object ;,  the  various  specimens  submitted 
to  examination  were  obtained  from  most 
respectable  sources,  and  undoubtedly 
genuine  as  imported ;  what  processes 
the  tea  may  be  submitted  to  in  China, 
or  what  mixtures  and  additions  it  may 
there  receive,  are  curious  and  interesting 
matters  of  inquiry,  and  deserve  further 
investigation  than  they  have  as  yet  re- 
ceived. 

Experiments  ivith  Black  Tea, 
One  hundred  parts  of  the  finest  black 
tea  sold  in  the  shops  at  12s.  per  lb.  were 
digested  in  repeated  portions  of  boiling 
water  until  it  entirely  ceased  to  act  upon 
the  residue ;  the  leaves  were  then  dried, 
and  were  found  to  have  lost  thirty-five 
per  cent,  in  weight ;  they  retained  their 
original  colour.  The  infusion  was  eva- 
porated, and  yielded  a  dark  brown  trans- 
parent extract,  very  astringent,  and  of  a 
nauseous  bitter  flavour. 

The  leaves,  exhausted  of  all  their  mat- 
ter soluble  in  water,  were  digested  in 
alcohol,  (sp.  gr.  820°,)  to  which  they 
imparted  a  deep  brown  colour,  and  con- 
siderable odour  of  tea.  The  alcohol  be- 
ing evaporated,  yielded  a  resinous  extract 
of  a  more  agreeable  smell  and  flavour  than 


that  obtained  by  water.  The  leaves  were 
now  colourless,  and  without  the  smallest 
remaining  taste;  they  were  dried  and 
has  sustained  a  further  loss  of  twelve 
per  cent. 

One  hundred  parts,  therefore,  of  the 
finest  black  tea  contain  forty-seven  parts 
of  soluble  matter,  thirty-five  of  which 
are  taken  up  by  water,  and  twelve  by 
alcohol. 

A  solution  of  isinglass  was  carefully 
added  to  the  aqueous  infusion  of  one 
hundred  grains  of  the  same  black  tea,  as 
long  as  it  caused  a  precipitate,  which, 
being  dried  at  a  temperature  not  exceed- 
ing 212°,  weighed  twenty-eight  grains. 

The  above  experiments  were  repeated 
with  a  sample  of  the  commonest  black 
tea  sold  at  6s.  per  lb.  The  weight  of  the 
soluble  matter  imparted  to  water  was 
precisely  similar,  nearly  35  grains  from 
100 ;  but  the  leaves,  having  been  ex- 
hausted by  water,  only  imparted  six 
grains  of  soluble  matter  to  alcohol.  The 
flavour  of  the  aqueous  extract  was  nearly 
the  same  as  that  of  the  former  two. 

A  variety  of  samples  of  black  tea  were 
submitted  to  distillation  with  water,  but 
the  distilled  water  had  acquired  in  all 
cases  a  very  slight  vegetable  flavour  only; 
it  contained  no  appreciable  quantity  of 
vegetable  matter,  and  was  not  obviously 
different  from  tea  of  different  degrees  of 
excellence. 

Experiments  ijoith  Green  Tea, 
One  hundred  parts  of  fine  green  tea 
digested  in  repeated  portions  of  water, 
sustained  a  loss  amounting  to  forty-one 
parts ;  the  leaves  being  separated  and 
dried,  still  retained  a  greenish  brown 
colour.     The  infusion,  carefully  evapor- 
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had,  afforded  a  brown  transparent  ex- 
tract, highly  astringent  and  bitter,  and 
having  a  peculiar  flavour  unlike  that  of 
the  original  tea. 

The  residuary  leaves  of  the  last  expe- 
riment were  transferred  to  alcohol,  with 
which  they  formed  a  green  tincture ; 
v/hen  the  whole  of  their  soluble  matter 
was  thus  withdrawn,  they  were  dried, 
and  were  then  of  a  pale  straw  colour, 
brittle,  and  quite  insipid.  They  had 
sustained  a  further  loss  of  ten  parts. 

The  alcoholic  solution  being  evapor- 
ated to  dryness,  yielded  a  highly  fragrant 
olive-coloured  resinous  extract,  scarcely 
acted  upon  by  cold  water,  but  perfectly 
redissoluble  in  alcohol.  Its  solution  di- 
luted with  water  became  turpid,  and  de- 
posited a  pale  olive-green  precipitate  of 
a  slightly  bitter  flavour,  and  smelling 
very  strongly  of  green  tea. 

One  hundred  parts,  therefore,  of  the 
best  green  tea  contain  fifty-one  parts  of 
soluble  matter,  forty-one  of  which,  hav- 
ing the  properties  of  tan  and  extractive, 
are  imparted  to  water;  and  ten  subse- 
quently abstracted  by  alcohol,  of  a  resin- 
ous nature. 

An  aqueous  infusion  of  one  hundred 
grains  of  the  same  tea  was  mixed  with 
solution  of  isinglass ;  the  precipitate, 
when  rendered  as  dry  as  possible  by  a 
temperature  not  exceeding  212°,  weighed 
thirty-one  grains. 

A  series  of  similar  experiments  were 
made  upon  a  very  inferior  sample  of 
green  tea,  sold  at  7s.  per  lb.  This  only 
imparted  to  water  thirty-six  per  cent,  of 
soluble  matter ;  but  the  leaves,  subse- 
quently digested  in  alcohol,  lost  eleven 
grains;  so  that  the  entire  soluble  con- 
tents of  the  good  and  bad  tea,  are  to  each 
other  as  51  to  47  ;  but  as  far  as  the  mere 
agency  of  water  is  concerned  as  41  to  36. 

Green  tea  was  mixed  with  water  and 
submitted  to  slow  distillation  ;  the  liquid 
^hich  passed  over  had  acquired  a  little 
of  the  fragrancy  of  the  tea,  especially  of 
the  finer  samples,  but  not  the  smallest 
portion  of  essential  oil,  or  other  vegeta- 
ble matter  could  be  detected  in  it.* 


*  "  I  distilled  half-a-  pound  of  the  best 
and  most  fragrant  green  tea,  with  simple 
water,  and  drew  off  an  ounce  of  very  odor- 
ous and  pellucid  water,  free  from  oil,  and 
which,  on  trial,  showed  no  signs  of  astrin- 
gency." — LettsOM's  Natural  History  of 
the  Tea  Tree,  London,  1799,  4to. 
,  Some  of  Dr.  Lettson's  experiments 
would  seem  to  show  that  the  noxious  ©fleets 


The  above  experiments  show  that  the 
quantity  of  astringent  matter  precidita- 
ble  by  gelatine  is  somewhat  greater  in 
green  than  black  tea,  though  the  excess 
is  by  no  means  so  great  as  the  compara- 
tive flavours  of  the  two  would  lead  one 
to  expect.  It  also  appears  that  the  en- 
tire quantity  of  soluble  matter  is  greater 
in  green  than  in  black  tea,  and  that  the 
proportion  of  extractive  matter  not  pre- 
cipitable  by  gelatine  is  greatest  in  the 
latter. 

Sulphuric,  muriatic,  and  acetic  acids 
but  especially  the  first,  occasion  precipi- 
tates in  infusions  both  of  black  and  green 
tea,  which  have  the  properties  of  com- 
binations of  those  acids  with  tan.  Both 
the  infusion  also  yield,  as  might  be  ex- 
pected, abundant  black  precipitates  with 
solutions  of  iron  ;  and  when  mixed  with 
acetate,  or  more  especially  with  sub- 
acetate  of  lead,  a  bulky  buff'-coloured 
matter  is  separated,  leaving  the  remain- 
ing fluid  entirely  tastelsss  and  colourless. 
This  precipitate  was  diffused  through 
water,  and  decomposed  by  sulphuretted 
hydrogen ;  it  afforded  a  solution  of  tan 
and  extract,  but  not  any  trace  of  any 
peculiar  principle  to  which  certain  me- 
dical effects  of  tea,  especially  of  green 
tea,  could  be  attributed. . 

One  property  of  strong  infusions  of 
tea,  belonging  equally  to  black  and  green, 
seemed  to  announce  in  them  the  presence 
of  a  distinct  vegetable  principle  ;  namely, 
that  they  deposit,  as  the  cool,  a  brown 
pulverulent  precipitate,  which  passes 
through  ordinary  filters,  and  can  only  be 
collected  by  deposition  and  decantation  ; 
this  precipitate  is  very  slightly  soluble  in 
cold  water  of  the  temperature  of  from 
50°  downwards,  but  it  dissolves  with 
the  utmost  facility  in  water  of  100°  and 
upwards,  forming  a  pale  brown  trans- 
parent liquid,  which  furnished  abundant 
precipitate  in  solutions  of  isinglass,  of 
sulphate  of  iron,  of  muriate  of  tin,  and 
of  acetate  of  lead  ;  whence  it  may  be  in_ 

of  tea  arereferribletothe  volatile  and  odor- 
ous principle  which  thus  passes  off  in  dis- 
tillation; and  lie  thinks  that  those  who 
suffer  from  them,  but  yet  cannot  omit  this 
favourite  beverage,  might  take  it  with  more 
safety  ifpreviously  boiled  for  a  few  minutes 
to  dissipate  the  fragrant  principle.  In  all 
the  forms  which  Du  Halde  relates  for  ad- 
ministering tea  as  a  stomachic  medicine 
among  the  Chinese,  itis  either  ordered  to 
be  boiled,  or  otherwise  so  prepared,  as  to 
dissipate  its  fragrancy. 
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ferred  to  consist  of  tannin,  gallic  acid, 
and  extractive  matter. 

When  tea  leaves  have  been  exhausted 
by  water  repeatedly  afFused,  the  above 
experiments  show  that  alcohol  is  still 
capable  of  extracting  a  considerable 
quantity  of  difficultly  soluble  matter; 
this  substance,  again  infused  in  boiling 
water,  dissolves  with  difficulty,  furnish- 
ing a  liquid  which  smells  and  tastes 
strongly  of  tea,  and  which,  were  it  not 
for  the  expense  of  the  solvent  and  the 
trouble  attending  its  separation,  might 
perhaps  be  profitably  employed. 

Though  the  above  experiments  show 
that  tea  contains,  upon  an  average,  from 
thirty  to  forty  per  cent,  of  matter  solu- 
ble in  boiling  water,  it  is  not  to  be  sup- 
posed that  so  large  a  proportion  is  taken 
up  in  the  ordinary  process  of  making  tea  j 
on  the  contrary,  from  tea  leaves  in  the 
state  in  which  they  are  usually  thrown 
away,  there  is  still  contained  from  ten 
to  fourteen  per  cent,  of  soluble  matter, 
capable  of  affording  a  sufficiently  pleasant 
beverage,  though  it  must  be  granted  that 


the  most  agreeable  portion  of  the  tea, 
consisting  probably  of  the  purer  tannin, 
or  astringent  matter,  and  of  the  whole 
of  the  aroma,  is  taken  up  by  the  firs 
affusion  of  hot  water ;  and  that,  subse- 
quently, the  bitter  and  less  soluble  ex- 
tractive matter  are  dissolved,  furnishing 
what  is  usually  called  strong  tea,  but  in- 
finitely less  agreeable  than  the  earlier  in- 
fusion. Hence  it  is  that  the  real  epicure 
in  this  article  imitates,  in  some  measure, 
the  Chinese  process  of  infusion ;  and 
only  drinks  the  first  made  tea,  using  a 
fresh,  but  small  proportion  of  the  leaves 
for  each  successive  cup. 

The  following  table  shows  the  respec- 
tive quantities  of  soluble  matter  in  water 
and  in  alcohol,  the  weight  of  the  preci- 
pitate by  isinglass,  and  the  proportion  of 
inert  woody  fibre,  in  green  and  black  tea 
of  various  prices ;  it  is  given,  not  as 
throwing  any  important  light  upon  the 
cause  of  the  different  qualities  of  tea,  but 
as  containing  the  results  of  actual  expe- 
riments ;  it  may  also  perhaps  save  some 
trouble  to  future  inquirers. 


One  Hundred  parts  of  Tea. 

Soluble   in 
Water. 

Soluble    in 
Alcohol. 

Precipitate 
with  gelly. 

Inert, 
residue. 

Green  Hyson,  14s.  per  lb. 

41. 

44. 

31. 

56. 

Ditto,         12s. 

34. 

43. 

29. 

57. 

Diito,         10s. 

36. 

43. 

26. 

57. 

Ditto,           8s. 

36. 

42. 

25. 

58. 

Ditto,           7s. 

31. 

41. 

24. 

59. 

Black  Sou-  1    j2 

35. 

30. 

28. 

64. 

chong,       5 

Ditto,          10s. 

34. 

37. 

28. 

63. 

Ditto,           8s. 

37. 

35. 

28. 

63. 

Ditto,           7s. 

36. 

35. 

24. 

64. 

Ditto,           6s. 

35. 

31. 

23. 

65. 

Journal  of  Science, 


VARIOUS  COMMUNICATIONS. 


ON  LIGHTING  CHURCHES. 

Sir, — In  your  last  Number  a  Cor- 
respondent wishes  to  know  "  whether 
it  would  be  better  to  light  a  Church  by 
one  single  large  chandelier,  or  by  several 
smaller  ones." 

To  have  one  «' large  single  chandelier" 
suspended  in  the  centre  of  a  Church, 
with  the  whole  brilliancy  of  the  intended 
minor  ones  concentrated  in  it,  is  cer- 
tainly preferable.  Who  does  not  know, 
that,  when  we  are  placed  between  two 
lights,  we  must,  especially,  if  we  want  to 


read,  reject  the  one  in  order  to  enjoy  the 
other?  Just  as  many  rival  beauties,  in 
counterview,  divide  our  attention  and 
regard.  Who  does  not  know,  that,  by 
placing  four  candles  in  the  centre  of  a 
room,  we  find  it  infinitely  better'  lighted 
than  by  transplanting  the  same  four 
glimmerers  into  each  corner:  And  is 
there  not  reason  to  believe,  that  were 
our  great  Luminary,  our  "  diurnal  star," 
divided  into  two  or  more  orbs,  and  scat- 
tered over  the  horizon,  ancient  Night 
would  have  a  far  better  prospect  of  re. 
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gaining  her  "  old  possessions?"  So  God, 
creator  wise,  in  nought  to  be  forestalled, 
well  knew,  and,  therefore,  rather  into 
one  translucent  globe,  circumscribed  our 
light!  "wise  are  all  his  ways."  But, 
Sir,  if,  of  some  Churches,  the  unhappy 
construction  renders  it  necessary  to  have 
many  chandeliers,  we  presume,  (if  to  be 
wiser  than  a  whole  generation,  one  dares 
presume,)  it  would  be  fully  as  philoso- 
phical  to  have  them  arranged  at  given 
distances,  hard  by  the  wall.  Of  this 
mode,  a  man  of  no  uncommon  expansion 
of  mind,  may  see  the  propriety ;  for 
the  light,  by  this  means,  will  not  only 
communicate  itself,  as  if  poured  in  by 
broad  day,  but  also  receives,  by  being  re- 
flected from  the  transparent  wall,  vast 
adventitious  potency,  and  shade  and 
darkness  thus  hemmed  round,  necessarily 
quit  the  premises  quite,  and  leave  the 
Church,  as  every  Church  ought  to  be,  a 
receptacle  of  light. 

The  form  and  fashion  of  this  grand 
chandelier  we  will  not,  Mr.  Editor,  take 
upon  us  to  prescribe ;  this  would  be  in- 
fringing upon  the  active  ingenuity  of 
Mr.  Liddell,  under  whose  "  forming 
hand"  we  cannot  help  conceiving  already 
something  pyramidical  growing. 
Sir,  your's,  &c. 

L.  M'L. 
Coll,  October,  1824. 

If  Churches  were  built,  as  they  ought 
to  be,  in  a  circular,  or  elliptical  form, 
one  or  two  chandeliers,  placed  in  a  cen- 
tral, or  focal  situation,  would  serve  all 
the  purpose  of  many  lights,  not  only  more 
effectually,  but  they  would  almost  double 
the  effect;  as  it  is  well  known  that  every 
particle  of  light  would  be  reflected  to  the 
centre,  or  foci,  and  would  again  emit 
their  rays  to  the  surrounding  walls. 


CHRONOMETER. 

A  Chronometer  has  four  hands  on  the 
common  centre ;  A  makes  a  revolution 
in  24  hours ;  B  in  25  hours ;  C  in  30 
hours ;  and  D  in  44  hours  ;  the  hands 
all  pointed  to  12  mid-day  when  the  ma- 
chine was  set  in  motion.  After  moving 
for  a  number  of  days,  it  stopped;  the 
hand  A  pointed  then  precisely  to  the  5th 
minute  ;  B  pointed  to  the  24th  minute  ; 
C  pointed  to  the  40th  minute;  and  D 
pointed  at  the  half  hour  (or  30th  minute.) 
How  long  did  the  machine  continue  in 
motion? — and  at  what  o'clock  did  it 
stop? 

RusTicus. 


SCALES. 

"Will  any  of  your  Correspondents  be  so 
good  as  to  reduce  2534  in  the  octary 
scale,  to  a  vulgar  fraction,  in  our  com- 
mon notation  ? — and  also  tell  me  what 
5765,  in  our  common  notation,  is  in  the 
scale  of  3^  ? 

RUSTICUS. 


MECHANICAL  PROBLEM. 

It  is  required  to  find  a  situation  (for 
they  are  numerous)  to  which  the  hands 
of  a  clock  may  be  removed,  where  they 
will  continue  to  distinguish  the  time  as 
distinctly  as  if  they  had  remained  in  the 
centre  ? — J.   F. 

Your  Correspondent's  clock,  with 
only  two  wheels,  I  should  wish  to  see 
described — J.  F. — [So  should  we. -£rf.] 


DRY-ROT. 

Mr.  Editor, — I  had  occasion  to  lay 
down  a  new  floor  and  sleepers  in  a  house 
about  three  years  ago,  which  is  now  so 
much  decayed  by  the  dry-rot,  that  se- 
veral people  have  gone  through  it.  I 
will  thank  any  of  your  many  Corres- 
pondents who  will  suggest  a  means  for 
the  cure  or  prevention  of  it. 
I  am,  &c. 

J.   W. 

Glasgow,  4th  October,  1824. 


DISTANCE  QUERY. 

A  Shorter  and  Simpler  Solution. 

The  time  of  meeting  is  evidently  the 
desideratum  in  the  problem,  that  being 
found,  the  rest  follows  of  course. 

Let  X  be  the  time  of  meeting,  and  I 
and  5,  the  longer  and  shorter  sections  of 
the  road.  Then  G.'s  time  on  /  =  a:  : 
H.'s=2  :  :  G.'s  time  on  a-  =  1  :  H.'s 
=  a?;  therefore,  x  -.  2  :  :  \  .  x,  and 
y^/  2  X  1  =  x=  L  4142,  time  of  meet- 
ing ;  from  which  it  appears,  that  although 
there  is  no  royal  road  to  Geometry,  there 
are  some  much  shorter  than  others. 

G.  B. 


QUERIES 

1.  A  pole,  63  feet  high,  is  broken  over 
by  the  wind ;  the  top  strikes  the  level 
ground,  21  feet  from  the  root;  at  what 
height  did  tlic  fracture  take  place  ? 

2.  A  tapering  tree,  24  feet  long,  is  4 
feet  diameter  at  the  root  end,  and  2  feet 
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at  the  top ;   at  what  distance  from  the  A    METHOD    OF    HARDENING 

root   must   it   be  cross-cut,  so  that  the  WOOD  FOR  PULLEYS, 

cubit  contents   of  the  two  sections  will  After  finishing  the  pully,  boil  it  seven 

be  equal  ?  ^^  eight  minutes  in  olive  oil,  and  it  will 

„  „                .              ^,  become  as  hard  as  copper. — J.  R, 

3.  When  the   full   moon   is  near  the  "" 

meridian  altitude,  if  you  ask  the  question  METHODS  OF  obtaining  SKELE- 

at  several  persons  what  apparent  diame-  ^^^g  ^^  ^^             FROGS,  &c. 

ter  she  appears  to  them  to  be,  you  wd  j^  ^    ^^^^^  ^^  ^             ^^  ^^^^^  ^^^ 

rarely  find  two  that  will  agree  on  that  ^^.^^j^  ^^     ^^^^^  .^  an  ant-hill,  it  will 

pomt;  nay,    so   widely  do   they    differ  ^^  devoured  in  a  few  days  to  the  bones 

that    I  have  found  the  moon  s  apparent  ^^^  u     ,,,ents.     Hence  we  are  furnished 

diameter  to  extend  from  a  crown  piece  ^.^^  -^^^^^^  ^^  ^^^             ^^^^^^^^^  ^^ 

to  the  end  of  a  hogshead       Could  any  of  ^^^^^  ^^.^^^^      exquisitely  beautiful,  and 

your   numerous   and   intelligent  Corre-  perfect,  and  far  surpassing  any  thing  that 

spondents  assign  the  cause  of  this  curious  ^^^    ^^  ^^^^^^^^  ^    ^^/^^.J  ^^S 

fact :    or   is    there  any  specijic  apparent  ^^^  ^             ^^^  ^^.^    ^           .^  ^^           y_ 

diameter  the  moon  ought  to  present  to  ^^^^^^  .^  ^  ^^^jen  box,    and  properly 

our  vision  from  her  known  size  and  dis-  distended,  to  prevent  the  parts  from  col- 

tance  from  the  earth  ?  ^^p^j„g  ^^  being  crushed  together  by  the 

I  am,  Sib,  your's,  &c.  earth.     The  box  is  to  be  perforated  with 

G.  B.  a  number  of  holes,  through    which  the 

Hamilton,  October  5, 1824.  insects  will  presently  find  their  way. 

J.  R. 

GLASGOW   GAS-WORKMEN'S   INSTITUTION. 


Whence  is  this  power,  this  foundress  of  all  arts. 

Serving,  adorning  life,  through  all  its  parts. 

Which  names  impos'd,  by  letters  mark'd  those  names^ 

Adjusted  properly  by  legal  claims. 

From  woods  and  wilds  collected  rude  mankind. 

And  cities,  laws,  and  government  design 'd  ? 

What  can  this  be,  but  some  bright  ray  from  heaven. 

Some  emanation  from  Omniscience  given  ?" — Jennyns. 


Sir, — It  is  gratifying  to  the  philanthropic  mind  to  contemplate  the  many  opportuni- 
ties afforded  in  our  public  institutions  to  the  artizan,  to  obtain  an  intimate  knowledge 
of  those  principles  of  science  which  are  essential  to  the  arts  and  manufactures.  There 
are,  however,  many  operatives  without  the  boundary  of  these  privileges,  and  it  may 
not  be  uninteresting  to  some  of  these  to  hear  of  the  existence  of  a  society  of  minor 
extent  having  the  same  end  in  view,  though  with  limited  means,  but  with  the  most  sat- 
isfactory effects  resulting  from  its  operations.  Such  associations  are  worthy  of  being 
imitated  by  our  friends  in  the  country  :  and  it  certainly  would  be  enlightened  policy  in 
the  proprietors  of  works  and  manufactories  to  give  every  encouragement  to  their  op- 
eratives in  establishing  institutions  of  the  kind  alluded  to,  where  the  mind  may  be  im- 
proved and  instructed  in  the  principles  of  science  and  philosophy — circumstances  which 
may  ultimately  prove  a  powerful  antidote  to  those  habits  of  a  demoralizing  tendency 
so  frequently  to  be  met  with  in  most  public  establishments. 

The  society  to  which  I  allude,  is  composed,  exclusively,  of  theworkmen  employed  at 
the  Glasgow  Gas  Company's  Works.  About  three  years  ago,  Mr.  Nelson,  the  Man- 
ager of  the  Works,  with  that  benevolent  spirit  for  which  he  is  distinguished,  suggested 
to  the  workmen  the  great  advantage  which  would  accrue  to  themselves,  should  they 
establish  a  library,  for  their  mutual  improvement.  Several  of  the  workmen  immedi- 
ately adopted  the  suggestion,  formed  themselves  into  a  society,  and  framed  proper  re- 
gulations to  be  observed  by  its  members.  Every  encouragement  was  given  to  these 
laudable  efforts  :  an  appropriate  library-room  was  granted  them,  and,  with  the  assist- 
ance of  a  few  donations  of  books,  their  library  at  the  present  time  has  accumulated 
to  upwards  of  300  volumes. 

At  the  beginning  of  the  present  year,  the  Directors  of  the  Company  observing  the 
great  benefit  which  had  already  resulted  to  the  workmen  from  these  arrangements, 
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and  desirous  of  rendering  their  mode  of  instruction  still  more  efficient  and  interesting, 
and  of  affording  greater  facilities  for  the  acquirement  of  knowledge,  with  a  liberality 
which  does  them  the  highest  honour,  gave  orders  that  a  hall  should  be  fitted  up,  where 
the  members  might  conveniently  meet  to  transact  the  business  of  the  library,  and  other 
affairs  of  the  miniature  institution,  to  communicate  mutual  information,  and  to  make 
experiments  in  Chemistry  and  Mechanical  Philosophy,  In  the  prosecution  of  these 
views,  by  their  own  exertions,  and  the  kind  assistance  of  their  friends,  the  society  has 
now  a  considerable  chemical  apparatus  in  their  laboratory,  as  well  as  several  very  val- 
uable and  useful  apparatus  for  the  illustration  of  the  various  branches  of  science.  At 
the  present  time,  they  have  meetings  twice-a-week,  in  the  evenings,  for  the  above  pur- 
pose, when  one  of  their  own  committee  alternately  officiates,  and  gives  a  short  explana- 
tion, or  rationale,  df  the  several  experiments  performed.  And,  although  a  luminous 
train  of  theoretical  reasoning  is  not  here  to  be  expected,  yet  it  shows  considerable  per- 
severance and  success  among  the  members  of  their  committee,  who  have  improved  these 
privileges  so  much,  as  to  excite  the  regular  attendance  of  almost  the  whole  of  the  mem- 
bers every  evening,  and  to  produce  among  them  the  greatest  attention  and  decorum, 
while  they  observe  with  becoming  interest  the  result  of  the  processes  laid  before  them. 
The  whole  number  of  workmen  permanently  employed  about  the  Works  are  from  50 
to  60  men,  of  which  about  a  dozen  only  are  mechanics,  the  rest  being  operatives ;  of 
this  total,  from  4-2  to  'li  have  joined  the  society.  They  pay  a  small  sum  at  entry,  and 
a  small  weekly  or  fortnightly  contribution  ;  which,  together  with  the  fines,  are  the  only 
support  of  the  institution  for  extending  the  library  and  apparatus,  and  for  defraying  the 
expense  of  experiments.  The  entry-money  is  always  repaid  to  any  member  on  leaving 
the  Work. 

Thus  a  few  individuals,  under  the  auspices  of  their  employers,  by  a  small  weekly 
contribution,  (which  to  each  in  a  whole  year  would  scarcely  amount  to  what  some  of 
our  operatives  spend  in  an  evening  in  a  tap-room,)  have  established  an  institution,  as 
honourable  to  their  good  sense,  as  it  will  be  profitable  to  themselves  in  acquirement  of 
useful  knowledge  and  while  they  are  thusedifying  their  minds,  they  are  insensibly  ac- 
quiring habits  of  useful  industry  and  perseverance — habits  which  bear  a  wonderful  con- 
trast to  those  which  mark  the  numberless  misspent  hours  of  two  many  in  similiar  con- 
ditions of  life. 

So  striking  to  the  truly  philanthropic  mind  is  the  consideration  of  the  effects  of  this 
institution,  that  a  worthy  and  learned  Judge,  who  is  an  ornament  to  the  highest  court 
in  the  country,  condescended  to  visit  its  humble  walls,  and  to  pass  his  unqualified  eulog- 
ium,  both  on  the  object  of  the  society,  and  the  manner  of  putting  it  into  execution ; 
viewing,  no  doubt,  with  an  eye  of  expanded  intellect,  the  time  when  man  shalino  longer 
oppress  man,  but  all  shall  unite  in  the  universal  diffusion  and  enjoyment  of  that  know- 
ledge and  liberal  feeling  which  is  the  true  end  of  existence. 

Should  this  short  detail  in  any  degree  stimulate  either  masters  or  men  to  exert  their 
influence  in  their  respective  situations,  for  the  formation  of  similiar  societies,  the  ob- 
ject of  the  writer  will  be  gained. 

I  am,  Sir,  your's,  &c. 

K. 

October  5th,  1824. 


NOTICES  TO  CORRESPONDENTS. 

C.  North's  (Wakefield,)  NEW  COPYING  PRESS,  will  be  inserted.— J.  F.  will  see  that  he  is  con- 
siderably superseded  in  last  Number,  and  of  course  excuse  us  ;  what  we  referred  to  in  the  Hoop 
Problem  was  its  being  written  with  pencil ;  why  does  he  not  use  pen  and  ink  ?  We  cannot  be  troubled 
to  read  it,  because  it  is  scarcely  legible— Rusticus  is  right ;  we  meant  the  fourth  question  instead  of 
the  third— J.  P.  neefl  not  be  in  such  a  pet ;  we  did  not  accuse  him  of  the  emulation  he  seems  anxi. 
ous  to  avoid,  but  which  we  would  be  sorry  he  would  lose,  as  we  value  his  correspondence  highly  ;  at 
the  same  time,  as  he  well  knows,  we  must  be  allowed  to  take  our  own  time  and  manner  of  insertion.— 
P.  Q.  will  be  inserted  next  week. 

Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  and  Original  Patents,  Inventions,  &c.  will  be  inserted 
on  the  shortest  notice. 


FOURTH   EDITION,   CORRECTED. 
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NEW  FIRE  ENGINE  AND  ESCAPE. 
Invented  by  Mr.  Walter  Ballantyne,  Water  of  Leith. 

Mr.  Editor, — I  submit  to  your     or  is  to  be  taken  through  a  narrow 


consideration  the  enclosed  drawing 
of  a  new  Fire  Engine  and  Escape, 
which^  for  the  good  of  the  public, 
I  hope  you  will  insert  in  your  use- 
ful Magazine. 

DESCRIPTION  OF  THE  FIRE 
ENGINE. 

A,  A,  is  the  Fire  or  Force  Engine. 
The  levers,  y;y;  and  g,  g,  (fig.  1.) 
turn  the  cranks  c, «/,  by  means  of  the 
connecting  rods  a,  b ;  working  at 
right  angles,  and  giving  rotatory 
notion  to  the  axles  and  internal 
cranks  «,  /,  (figs.  2>  and  3,)  which 
alternately  hft  and^epeSs  the  boxes 
or  pistons  /^,  i. 

The  two  end  views,  (figs.  2  and 
3,)  show  the  situation  of  the  inter- 
nal cranks  and  their  connections, 
as  they  stand  when  in  operation, 
the  one  crank  being  behind  the 
other.  The  external  cranks  stand  at 
right  angles  to  each  other.  The 
two  between  the  space  in  figs.  2 
and  3,  (not  shown,)  operate  in  the 
same  manner  as  «,  by  in  figs.  1,  2  and 
3.  The  levers^  g^  are  attached  to 
the  connecting  rods  as  at  a,  in  fig. 
1,  to  a  in  fig.  2  ;  and  at  g  in  fig.  1, 
to  b  m  fig.  3  ;  which  will  then  have 
the  appearance  shown  at  a,  b,  on 
lever  yj  in  fig.  1. 

Owing  to   the  situation  of  lever 

J\    the    pistons   are  shown    on    the 

half  rise  and  descent,  and  that  of 

the  cranks  5,  ^  (figs.  2  and  3,)  shows 

the  greatest  rise  and  descent. 

The  parallel  motion  of  the  piston 
rods,  is  effected  by  the  friction  rol- 
lers /c,  hy  fixed  in  the  iron  standard 
through  which  they  pass,  connected 
to  the  cranks  5,  t,  by  the  shears  m,  v, 
(in  figs.  2  and  3,)  to  the  top  of  the 
piston  rod  j  ;  where  the  shears  are 
joined  by  a  bolt  through  both,  tak- 
ing in  the  iron  standard  as  at  vo, 
in  fig.  3. 

When  the  engine  is  not  at  woik, 


passage,  the  levers  y  and  gy  and  the 
winches  x,  j/,  are  to  be  detached  at 
Cy  By  and  put  into  the  engine  car- 
riage ;  it  will  then  pass  through  a 
passage  of  2^  feet  with  ease. 

At  the  extremities  of  the  levers 

J'f  gy  there  is  a  hole  into  which  a 

round  handle   of  2  feet  in   length 

must  be  inserted,  to  enable  the  men 

to  work  the  engine. 

The  boxes  are  much  the  same  as 
in  all  other  pumps,  except  that  the 
box  z,  has  a  strong  division  in  the 
centre,  through  which  its  road  passes, 
and  is  made  fast  underneath  with  a 
screw-nut. 

The  rod  of  the  under  box  passes 
through  the  centre  of  the  upper,  at 
which  there  is  a  piece  of  leather 
placed  in  a  particular  manner,  to 
make  it  water-tight. 

The  valves  are  hinged  to  each 
side  of  the  centre  piece,  over  which 
there  is  a  cover  of  leather.  The 
under  part  of  the  valve,  is  also  sur- 
rounded with  leather,  to  make  it  as 
tight  as  possible. 

B,  is  the  service-carriage ;  r,  its 
pole  or  drag.  The  pole  of  the  en- 
gine A,  A,  is  omitted,  being  well 
understood. 

1 1,  the  service  or  suction  pipe ; 
m  m  rriy  the  force  pipe,  from  the 
engine  to  the  mouth  of  the  director, 
at  the  t©p  of  the  fire-scaffold. 

I  have  given  the  scaffold  and  lad- 
ders, simply  to  show  their  connec- 
tion, though  not  laid  down  in  pro- 
portion. 

The  engine  is  to  be  wrought  by 
8  men  at  the  levers,  and  6  at  the 
winches. 

DESCRIPTION  OF   THE   FIRE 
ESCAPE. 

The  ladders  A,  B,  C,  (fig.  4,)  are 
placed  together  in  the  form  of  a 
triangular  pyramid,  and  fastened  at 
top  by  means  of  a  square  block  of 
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im 


wood,  in  which  are  fixed  pinching 
screws  for  the  purpose.  The  un- 
der surface  of  this  block  is  shown 
at  fig.  5.  Each  ladder  is  furnished 
with  a  stay,  hooked  at  one  end, 
which  goes  into  an  eye  in  the  others, 
to  preserve  them  in  a  fixed  position. 
The  ladders  E  and  D  are  hinged  to- 
gether at  d  ;  the  upper  end  of  ladder 
D  is  placed  against  the  wall  of  the 
building,  F,  F,  F,  and  the  lower  end 
upon  the  ladder  A  ;  and  it  is  raised 
by  means  of  the  stay  e,  and  eyes  in 
ladder  A,  to  the  position  of  the  fi- 
gure. By  pulling  the  cord  k  h,  the 
lever  g  is  drawn  down,  and  raises 
the  ladder  E  nearly  to  a  perpen- 
dicular position.  A  person  stand- 
ing on  the  top  of  the  block,  then 
throws  over  this  ladder  to  the  wall 
or  window,  by  means  of  the  stay, 
for  the  purpose  of  effecting  an  es- 
cape.    To   ladder  E  is  attached  a 


block  and  tackle  at  z,  which  passes 
a  guide  pulley  at  Zr,  and  another 
under  the  block  at  the  top  of  the 
three  bottom  ladders,  and  reaches 
the  ground  to  be  worked  by  those 
assisting  in  the  escape.  The  rope 
attached  to  the  car  /,  passes  over 
the  guide  pulley  k :  the  rope  m,  is 
attached  to  the  car  to  keep  it  off 
the  wall ;  and  into  the  block  at  the 
top  of  the  ladder,  is  screwed  four 
perpendicular  rods,  to  which  are 
fixed  four  hooked  stays  to  serve  as 
a  rail ;  from  this  safe  platform,  the 
fireman  can  direct  the  water  from 
the  engine  pipes,  with  good  effect, 
to  those  parts  of  the  building  where 
the  greatest  conflagration  is  going 
on,  and  at  the  same  be  free  from 
being  incommoded  by  the  crowd. 
I  am,  Sir,  your^s,  &c. 
Walter  Ballantyne. 

Water  of  Leith,  28th  Sept.  1824. 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

Particidarly  with  reference  to  Mathematical  and  Mechanical  Science* 
(Continued  from  page  167,  Vol.  IL) 


Circumstances  now  occurred, 
which  contributed,  in  a  very  great 
degree,  to  the  permanent  extension 
of  Mathematical  Science  in  all  its 
branches.  After  the  death  of  Alex- 
ander the  Great,  his  conquests  were 
shared  among  the  companions  of  his 
arms.  Egypt  fell,  by  lot,  to  Pto- 
lemy, who  selected  for  his  residence 
the  city  of  Alexandria  occupied  by 
a  Grecian  colony,  embeUished  it, 
and  rendered  it  the  most  celebrated 
seat  of  learning  of  which  antiquity 
can  boast.  A  magnificient  edifice, 
called  the  Museum,  was  erected,  to 
which  men  of  science  were  invited 
from  every  country,  were  liberally 
entertained  at  the  pubHc  expense, 
and  were  provided  with  books  and 
instruments  for  the  prosecution  of 
their  discoveries.  It  was  farther 
extended  by  the  munificence  of  his 
successgrs,  who  founded  a  vast  li- 


brary, and  raised  a  spacious  and 
well  furnished  observatory.  This 
royal  establishment  survived  all  the 
changes  of  fortune  during  nine  cen- 
turies, and  conferred  incalculable 
benefits  on  the  human  race.  A  suc- 
cession of  the  ablest  mathematici- 
ans threw  lustre  on  the  first  three 
centuries  of  the  Alexandrian  school. 
Euclid  digested  the  elements  of 
Geometry  into  a  system,  which  has 
stood  the  ravages  of  time  for  2000 
years ;  and,  notwithstanding  the  im- 
provements in  science,  seem  adapt- 
ed to  stand  its  severest  scrutiny,  till 
time  shall  be  no  more.  He  is  said, 
by  historians,  to  have  been  a  per- 
son of  courteous  and  agreeable 
manners,  and  was  held  in  very  great 
esteem  by  Ptolemy,  king  of  Egypt ; 
who  one  day  asked  him  if  there  was 
any  shorter  method  of  learning  geo-  ■. 
jnetry  than  by  his  Elements.^     To  • 
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.  v^'hich  he  replied,  "  that  there  was 
no  royal  road  to  Geometry  !" 

Appolonins,  of  Perga,  extended 
the  Conic  Sections,  and  improved 
Geometrical  Analysis  very  consider- 
ably. Before  his  time,  geometrici- 
ans were  accustomed  to  derive  the 
conic  sections  from  three  different 
cones,  but  Appolonius  showed  how 
they  might  all  be  cut  out  of  one 
Cone,  and  in  these  days  obtained 
the  title  of  the  *'  Great  Geometri- 
cian." In  his  geometrical  discov- 
eries he  was  followed  by  Pappus, 
and  by  Diodes  and  Nicomedes,  who 
invented  some  of  the  higher  curves. 
Diophantus,  a  profound  genius,  ap- 
plied analytical  investigations  to 
arithmetical  problems,  and  the  few 
symbols  he  used  may  be  considered 
as  anticipations  of  the  perfect  sys- 
tem of  characters,  or  pictured  lan- 
guage of  modern  Algebra. 

About  this  period  the  knowledge 
of  the  surface  of  the  globe  was  ex- 
tended by  a  bolder  navigation.  The 
Indian  sea  had  been  explored  by  the 
small  fleet  of  Nearchus,  who  at- 
tended the  expedition  of  Alexander 
into  the  East ;  but  the  republic  of 
Maj-seilles,  a  Grecian  colony  settled 
in  the  South  of  France,  had  the 
merit  of  fitting  out  the  first  voyage 
of  discovery.  Euthymenes  sailed 
towards  the  equator,  while  Pythias, 
an  able  astronomer,  shaped  his 
course  to  the  North,  discovered 
Thule,  or  Iceland,  and  observed  the 
features  of  the  climate  in  the  frigid 
zone.  He  noticed  the  phenomenon 
of  tides,  which  are  unknown  along 
the  shores  of  the  Mediterranean  ; 
and,  on  his  return,  he  made  an  ac- 
curate observation  of  the  obliquity 
of  the  ecliptic,  which  he  foinid  to 
be  then  23°  48'. 

Sicily  had  the  honour  of  giving 
birth  to  the  most  inventive  genius 
of  all  antiquity.  According  to  an- 
cient authors,  Archimedes  showed, 
from  his  infancy,  a  passion  for  sci- 
ence ;  and,  having  received  what  in- 


struction his  native  city  of  Syracuse 
afforded,  he  visited  Alexandria,  and 
other  seminaries  of  learning  abroad. 
After  his  return,  he  devoted  him- 
self entirely  to  the  charms  of  ab- 
stract study,  and  pursued  his  pro- 
found researches  with  the  most 
ardent  and  intense  application.  He 
gave  unlimited  extent  to  the  nota- 
tion of  numbers,  and  founded  the 
methods  of  indivisibles  or  exhaus- 
tions, which  led  him  to  the  finest 
discoveries  in  geometry,  and  antici- 
j>ated  one  of  the  grandest  inventions 
of  Newton,  viz.  the  doctrine  of 
Fluxions,  at  the  distance  of  2000 
years.  He  assigned  the  quadrature 
of  the  parabola,  approximated  to 
that  of  the  circle,  and  disclosed  the 
wonderful  relations  that  subsist  be- 
tween the  cylinder  and  its  inscribed 
cone  and  sphere.* 

Archimedes  may  be  regarded  as 
the  first  who  really  studied  natural 
philosophy  on  right  principles,  and 
his  advances  were  splendid  and  tri- 
umphant. He  detected  the  funda- 
mental principles  of  mechanics  and 
hydrostatics,  and  illumined  those 
branches  of  science  by  the  torch  of 
geometry.  He  pointed  out  the  centre 
of  gravity,  and  determined  its  posi- 
tion in  a  number  of  figures  ;  and  he 
unfolded  the  properties  of  floating 
bodies  and  thus  traced  the  rudi- 
ments of  naval  architecture.  He 
reduced  his  mechanical  principles 
to  practice,  and  constructed  -  such 
powerful  engines  as  enabled  the  va- 
lour of  his  countrymen  to  resist, 
for  three  years,  the  whole  efforts  of 
a  Roman  squadron  and  a  besieging 
army.  Among  other  prodigies  of 
invention,  all  the  result  of  his  ma- 
thematical skill,  it  is  reported  that 
he  set  on  fire  their  ships  in  the  har- 
bour by  means  of  immense  burning 

*  As  the  life  of  this  astonishing  genius 
was  given  very  fully  formerly,  in  No.  IX, 
Vol.  I.  page  135,  we  shall  only  glancie  at 
his  discoveries,  referring  our  readers  to  that 
place  for  a  fuller  account  of  them. 
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glasses,  or  reflectors  ;  a  fact  which 
had  always  been  doubted,  till  it  was 
practically  demonstrated  by  BufFon. 

Geometrical  science  had  now  ac- 
quired form  and  consistency.  As- 
tronomy was  rapidly  extending  its 
domains.  Aristarchus,  of  Samos, 
devised  an  ingenious  method  of  es- 
timating the  relative  distance  of  the 
sun  and  moon  ;  and  though  with  his 
imperfect  instruments  he  could  only 
obtain  vague  results,  yet  they  were 
sufficient  to  expand  immensely  our 
conceptions  of  the  solar  system. 

Eratosthenes  next  observed,  with 
precision,  the  obhquity  of  the  echp- 
tic,  and  was  the  first  who  deter- 
mined the  circumference  of  the  earth, 
by  measuring  an  arch  of  the  meri- 
dian, intercepted  between  Alexan- 
dria and  Syene,  in  Upper  Egypt. 

Hipparchus,  who  followed  him, 
was  a  genius  of  a  much  higher  order  ; 
and,  on  account  of  his  discoveries, 
has  been  called  the  father  of  astro- 
nomy. He  found  the  exact  length 
of  the  year,  ascertained  the  distance 
of  the  moon,  and  approximated  to 
that  of  the  sun  ;  lie  distinguished  the 
unequal  intervals  of  time  between 
the  equinoxes,  and  discovered  their 
precession.  This  fine  discovery  sug- 
gested to  him  the  idea  of  ascertain- 
ing and  registering  the  positions  of 
the  principal  fixed  stars ;  he  trans- 
ferred the  same  method  to  terres- 
trial observations,  and  was  the  first 
who  defined  places  on  our  globe  by 
their  latitude  and  longitude.  In  this 
way,  he  was  the  fixst  who  conr 
structed  and  furnished  the  materials 
for  an-  Almanac  and  Astronomical 
Ephemeris  ;  he  calculated  and  fore- 
told eclipses  for  600  years.  With- 
out rejecting  the  inveterate  axiom 
of  antiquity,  that  a  uniform  and  cir- 
cular motion  was  alone  befitting  the 
celestial  bodies,  he  sought  to  ex- 
plain the  apparent  inequalities  by 
the  ingenious  hypothesis  of  eccen- 
trics and  epicycles,  which  afterwards 
so,  much  encumbered  science. 


Ptolemy,   who  resided  at  Alex- 
andria after   Egypt   had    become  a 
Roman  province,  under  the  Emper- 
ors Adrian  and  Antoninus  was  one 
of  the    best  and  most  indefatigable 
observers    that    ever    lived.      Less 
original  in  his  views  than    Hipper- 
chus-,  he  laboured  with  equal    zeal 
to  promote    astrononmy.       He  not 
only    improved    every   part    of   the 
science,  but  corrected  the  errors  of 
Hipparchus  and  others,  and  digest- 
ed the  multifarious  discoveries  that 
had  been  made  into  one  great  sys- 
tem, which  he  published  under  the 
title  of /As/aXjj  2ui/ra^/s,  or  the  great 
construction^    which    was   the    first 
treatise  on  astronomy.     He  discov- 
ered the  lunar  evection  and  celestial 
refraction.     He    likewise  composed 
a  general  treatise  on  geography,  and 
applied  the    theory    of  projections, 
which  he  had  invented,  to  the  con- 
struction of  maps.      The  study  of 
spherical   trigonometry,   was  begun 
by  Hipparchus,  extended  by  Theo- 
dosius  and  Menelaus,  but  reduced 
to  a  practical  form  by  Ptolemy.    He 
adopted  and  exhibited,  in  this  great 
work,    the    ancient    system    of  the 
world,    which    placed    the   earth  in 
the  centre  of  the  universe  ;  and  this 
system   has  been  named,  after  him, 
the   Ptolemaic    System,    to    distin- 
guish  it  from  the    Copernican  and 
that  of  Tycho  Brahe.     Other  philo- 
sophers  of  the    Alexandrian  school 
applied  themselves    to     mechanics. 
CtesebiuS'    improved    the    clepsydra 
or  water-clock,  invented  the  pump, 
and  constructed  an  engine  for  dis- 
charging arrows  by  means  of  con- 
densed air.     Hero  not  only  formed 
the    crane,  but   contrived  machines 
which  acted  from  the  variable  elas- 
ticity of  included  air,  as  affected  by 
heat   and    cold ;    a  principle  which 
afterwards   led   Galileo    and-  Sanc- 
torius  to  the  construction  of- ther- 
mometers. 

The  genius  of  Greece,  which  had 
by  this  time  been  sinking  under  op- 
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pression,  at  length  evaporated  in 
polemical  disputes.  The  Romans 
bad  now  become  masters  of  the 
world,  and  no  people,  if  we  regard 
their  contempt  for  science,  less  de- 
served the  favour  of  fortune  or  the 
gratitude  of  posterity.  In  the  whole 
range  of  their  existence,  they  never 
made  a  single  step  towards  the  ad- 
vancement of  science  ;  all  the  know- 
ledge attained  by  them  in   arts  or 


philosophy,  they  borrowed  immedi- 
ately from  the  Greeks.  Their  edu- 
cation was  entirely  practical,  and 
calculated  only  to  form  orators  and 
statesmen;  and,  after  wading  through 
the  wide  history  of  their  achieve- 
ments, which  filled  the  world  with 
alarms,  it  will  be  found  that  they 
have  left  nothing  to  posterity  but 
their  language. 

(To  he  continued.  J 


ON  THUNDER  RODS,  OR  CONDUCTORS. 


Sir,— When  thunder  rods  are 
properly  conducted  by  a  skilful 
person,  they  form  a  complete  safe- 
guard against  strokes  of  lightning, 
whether  it  be  thrown  off  upwards 
into  the  clouds,  or  drawn  down- 
wards from  the  clouds  to  the  earth. 
Had  Nelson's  Monument  been  fitted 
up  with  a  properly  pointed  conductor, 
in  all  likelihood  the  electric  matter 
that  rushed  up  through  this  obelisk, 
in  its  way  to  the  negative  clouds 
above  it,  would  have  been  dispersed 
without  any  explosion  to  the  hurt  of 
the  building.  The  effects  of  this  stroke 
of  lightning  are  visible  to  this  hour, 
from  the  pedestal  upwards  ;  and,  had 
it  been  dark,  as  it  was  good  day- 
light, when  the  explosion  took  place, 
the  whole  building  would  have  ap- 
peared luminous  from  top  to  bottom. 

There  are  three  public  buildings 
in  Glasgow  fitted  up  with  conduct- 
ors. The  first  is  the  steeple  of  the 
College,  done  under  the  eye  of  the 
late  Professor  Anderson,  in  the  year 
1772,  and  finished  in  the  most 
scientific  manner,  for  the  purpose 
of  protecting  the  adjoining  build- 
ings, as  well  as  for  making  experi- 
ments with  electricity  brought  down 
by  it.  The  celebrated  electrician, 
Dr.  Benjamin  Franklin,  at  this  time 
in  Glasgow,  went,  with  the  Profes- 
sor, to  the  top  of  the  scaffolding,  and 
gave  his  entire  approbation  of  the 
mode  of  fitting  it  up.  Since  the 
Professor's    death,    however,    this 


scientific  thunder  rod  has  been  suf- 
fered to  fall  into  disrepair  and  ne- 
glect, the  copper  rod,  tipped  with 
pure  gold,  that  surmounted  its  top 
having  fallen  down  by  the  wear  oc- 
casioned by  thirty  years'  constant 
motion,  has  not  again  been  put  up 
when  the  steeple  was  lately  repaired. 
The  next  building  with  a  con- 
ductor is  the  Jail  and  Public  Offices, 
done,  as  I  understand  by  the  Super- 
intendant  of  Public  Works  in  a  way 
which  betrays  an  utter  ignorance  of 
the  laws  of  conducting  and  non- 
conducting bodies.  This  tasteless, 
and  foolishly  constructed  rod,  runs 
horizontally  along  the  blocking 
course  of  the  jail  and  public  offices, 
in  iron  eyes  that  have  a  piece  of 
glass  fitted  into  them,  by  way  of  in- 
sulation, and  within  eighteen  inches 
of  the  leaden  gutter  that  goes  round 
the  building  for  carrying  off  the 
water.  At  the  four  corners  of  the 
building  there  are  four  spikes  of 
iron,  about  eighteen  inches  long, 
standing  up,  by  way  of  points,  or 
thunder  rods,  and  these  four  spikes 
terminate  their  connection  in  a 
large  mass  of  cast  iron  in  the  back, 
or  west  front  of  the  building,  that 
goes  down  into  the  burn.  By  this 
arrangement,  it  was  meant  that 
when  lightning  is  drawn  off  by  these 
spikes,  it  shall  run  round  about  along 
these  rods,  and  down  into  the  burn. 
But  the  Superintendent  seems  not 
to  have  been  aware,  that  an  estab- 
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HsKed  law  of  electricity  is,  that  it 
always  prefers  the  shortest,  and  the 
best  conductor,  and  that  glass,  when 
wet,  also  conducts ;  therefore  the 
rain  that  precedes  thunder  storms, 
will  wet  his  glass  eyes,  and  the 
lightning,  instead  of  running  round 
the  top  of  the  building  to  the  burn, 
will  go  down  to  the  earthy  through 
the  fiTst  lead  rone  that  is  nearest  to 
the  point  where  it  is  drawn  off;  so 
that  the  jail  would  have  been  as  well 
protected  without  this  absurd  con- 
ductor of  the  Superintendent's  as 
with  it.  But  still,  with  a  little 
knowledge  of  the  laws  that  govern 
electrical  phenomena,  this  conductor 
might  yet  be  made  both  ornamental 
and  efficient. 


The  third  building  is  the  Lunatic 
Asylum,  fitted  up  also  improperly, 
for  the  lightning  will  never  follow 
the  direction  of  the  rod,  either  in 
this  building  or  the  jail  and  public 
offices,  but  take  that  passage  to  the 
earth  that  is  the  shortest  and  best, 
and  this  law  holds  so  universally, 
that  it  amounts  almost  to  demon- 
stration. On  some  other  opportunity, 
Mr.  Editor,  I  will  point  out  how 
the  jail  conductor  may  be  made 
agreeable  to  the  eye,  without  hurt- 
ing the  appearance  of  the  building, 
and  at  the  same  time  be  an  efficient 
thunder  rod. 

I  am,  Sm,  your's,  &c. 

J.  P. 

Glasgow,  11th  Oct.  1834.. 


On  the  prevention  of  the  CONCUSSION  of  STEAM  BOATS,- 


Mr.  Editor. — It  occurred  to 
me  that  there  might  be  a  possibility 
of  counteracting  the  serious  effiicts 
of  steam  boats  coming  in  contact 
with  each  other,  by  the  interven- 
tion of  a  strong  spring  fixed  in  front 
of  the  vessel^  and  projecting  from 
its  bow. 

If  a  spring,  made  of  some  strong 
elastic  substance,  in  the  form  of  a 
screw,  or  some  other,  well  concerted 
form  were  to  be  placed  in  the  front 
of  steam  boats,  it  would,  when  they 
come  against  each  other,  gradually 
retard  their  motion^  and  prevent 
them  from  striking  with  the  shock 
of  a  battering  ram*  There  might 
be  also  a  connection  firom  the  spring 
to  the  engine,  so  that  when  the  spring 
comes   to  be  acted   upon,   it   may 


have   the  property  of  stopping  the 
engine. 

This  suggestion  may,  perhaps, 
be  useful  in  leading  to  the  discovery 
of  a  plan  for  mitigating  the  stroke 
of  a  ship  upon  a  rock  at  sea,*  and 
thereby  might,  in  many  cases,  pre- 
vent the  dreadful  catastrophe  of 
shipwreck ;  and,  as  the  slender 
hand  of  man  hath  already  controlled 
the  lightning  of  heaven,  possibly 
the  thne  may  not  be  far  hence, 
when  the  triumphs  of  art  may  arm 
the  mariner  to  conquer  his  greatest 
foe  of  the  mighty  deep. 

1  am,  your's,  &c; 

R.  M. 

Glasgow,  11th  Oct.  1824. 

*  Perhaps  by  some  judicious  combina- 
tion of  substantial  springs. 


COULTER'S  PREMIUM  FOR  INVENTION. 


At  the  suggestion  of  a  correspondent, 
we  insert  the  following  account  of  this 
premium,  as  it  may  not  be  generally 
known  to  the  Mechanics  of  this  City, 
and  may,  perhaps,  excite  an  emulation 
amongst  them  to  obtain  it.  With  the 
naanuer  in  which!    ii  as  been  hitherto 


awarded,  we  are  unacquainted,  but  we 
can  safely  affirm,  that  it  was  justly, 
awarded  when  it  fell  to  the  lot  of  James 
Cross.  But,  alas  !  poor  man,  it  came  too 
late  ;  the  letter  which  was  transmitted 
to  him,  containing  the  announcement 
that  ^10  had  been  awarded  to  him  for 
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his  inventions,  arrived  at  the  moment 
when  his  dead  body  was  laid  in  the  coffin, 
and  his  mild  and  humble  spirit  had  gone 
to  that  place  where  human  rewards  and 
honours  are  of  no  avail.  That  his  chil- 
dren should  have  received  this  sum,  there 
cannot  be  a  doubt;  but  whether  they 
have  or  not,  we  have  yet  to  learn.  "We 
know  this  one  thing,  however,  and  use- 
ful it  may  be  to  the  public  to  be  informed 
of  it,  that  a  person  known  in  this  city, 
called  upon  the  son  of  the  late  Chamber- 
lain, at  the  proper  office,  for  the  money, 
by  order  of  Mr.  Cross's  trustees,  and 
was  haughtily  refused  it.  This  person 
returned  the  letter  which  he  presented  as 
his  authority,  which  was  signed  by  one 
of  the  Magistrates,  to  the  person  from 
whom  he  received  it ;  and  he  has  not 
since  learned  whether  it  was  ever  again 
presented  at  that  office. 

"  On  the  jl2th  June,  1795,  the  executors 
of  the  late  Mr.  James  Coulter  paid  into 
the  Town  Council,  Two  hundred  pounds. 
Sterling,  with  Interest  from  Martin- 
mas, 1790,  for  the  following  purposes, 
viz  :— 

The  Interest  of  the  said  Two  hundred 
pounds  to  be  paid  annually  as  a  premium, 
either  in  money  or  a  medal,  in  the  option 
of  the  obtainer  of  the  premium  ;  to  be 
given  to  the  person  who,  in  the  course 
of  each  year,  shall  have  invented  or  im- 
proved, and  confirmed  in  practice,  any 
machine,  or  method  of  working  of  a  va- 
luable manufacture  in  Glasgow,  or  with- 
in ten  miles  of  it,  or  who  shall  open  a 


new  vent  for  such  as  has  been  already 
established ;    if   such   invention    or   im- 
provement be  deemed    prize-worthy   by 
the  Lord  Provost  and  Dean  of  Guild  of 
Glasgow,  for  the  time  being,  with  three 
Merchant  assessors,  to  be  named  by  the 
Merchants'  House,  and  three  Craftsmen 
assessors,  to  be    named  by  the  Trades* 
House,  Declaring,  that  if  in  any  year  no 
such  invention  or  improvement  shall  oc- 
cur, the  annual   proceeds  of  that   year 
shall  for  that  Vice  be  disposed  of  and 
divided  by  the  Patrons  of  the  Pension 
Fund,  mentioned  in  a  deed  of  Settlement 
by  the  said  James  Coulter,  as  a  tempo- 
rary supply  in  such  portions  as  the  Pa- 
trons  may  choose,  to,  and  among,  tlie 
most  needy  and  deserving  of  the  appli- 
cants.   There  is  no  other  qualification  for 
this  charity,  than  that  the  applicants  be 
deserving   persons,  in  indigent  circum- 
stances.    The  pensions  are  for  life,  and 
from  £ii  to  ^10  per  annum.     As  there 
is  no  casual  income  attached  to  this  Mor- 
tification, new  pensioners  are  only   ad- 
mitted on  the  death  of  old  ones.     The 
patrons  are  the  Ministers  of  the  Estab- 
lished Church  in  the  City,  and  an  equal 
number  of  persons,  nominated .  by,  and 
from    the    Town    Council.      The    Lord 
Provost,  or    in  his   absence,    the  senior 
Magistrate,    is  to  be    President   of  the 
Patrons.      The  relatives   of  Mr.  James 
Coulter,  the  Mortifier,  and  of  his  wife, 
are  to  be  preferred  ;  and  then  the  names 
of   Coulter   and  Peddie  in   this    order. 
The  annual  sum    given   in    pensions  is 
^60," — ClelantVs  Rise  and  Progress,  ^c» 


VARIOUS  COMMUNICATIONS. 


WATER-PUMP. 

Mr.  Editor, — Since  I  sent  you  a 
description  of  the  water-pump,  (page  42 
Vol.  11.)  I  have  found  that  I  am  not  the 
first  that  has  employed  mercury  to  pre- 
vent the  friction  of  the  piston.  A  pump, 
constructed  on  the  same  principle,  called 
the  mercurial  pump,  has  been  known  at 
least  70  years  ago  ;  although,  I  believe, 
it  is  only  a  modern  invention.  This 
pump,  however,  has  a  much  less  commo- 
dious construction  than  that  which  I 
sent  you,  as  the  piston  acts  at  the  lower 
extremity  of  the  barrel.  Thus,  the  same 
train  of  thinking,  leads  different  indivi- 
duals to  the  same  result ;  but  he  that  has 
first  turned  his  attention  to  the  subject, 


has  the  honour  of  being  the  original  in- 
ventor ;  and  as  Alexander,  of  old 

"  Fought  all  his  battles  o'er  again." 

so  Science  contrives  her  own  inventions 
o'er  again. 

This  construction,  with  some  modifi.. 
cations,  might  be  very  advantageously 
adapted  to  the  air-pump,  as  the  friction 
in  this  pump  is  considerably  greater  than 
in  the  water-pump. 


CURIOUS  HYDROSTATIC 
FACT. 

The  following  is  a  curious  fact  of  a 
vessel,  of  a  particular  construction, 
which,  when  placed  at  a  certain  distance 
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below  the  surface  of  a  fluid,  in  which  it 
is  immersed,  remains  stationary;  when 
elevated  above  this  position,  it  ascends  to 
the  top ;  and  when  depressed  below  it, 
it  descends  to  the  bottom. 

The  vessels  of  which  it  is  composed, 
are  all  of  a  cylindric  form.  Figure  7 
represents  a  vertical  section  through  their 
common  axis  S  R.  The  space  between 
the  vessels  G  N,  and  L  M,  is  filled  with 
mercury  to  G  and  N,  in  which  the  vessel 
A  B  F  D  C  E,  is  moveable.  S  in  the 
surface  of  water  in  which  the  vessel  is 
placed.  The  tube  S  Q,  serves  as  a  com- 
munication between  the  vessel  A  F,  and 
the  external  air.  Now,  if  A  F,  be  placed 
at  a  certain  distance  below  S,  it  will  re- 
main stationary ;  if  it  be  raised  above 
this  position,  it  will  continue  to  ascend 
to  the  top  ;  and  if  it  be  depressed  below 
this  position,  it  will  descend  to  the  bottom. 
This  might  be  demonstrated  in  a  gen- 
eral manner  ;  but  that  it  may  be  intelli- 
gible to  every  class  of  readers,  it  will  be 
better  to  select  a  particular  instance. 

Let  the  upper  end  A  B,  of  the  vessel 
A  F,  be  ten  square  inches ,  the  lower 
end  C  D,  five  inches;  and  the  depth 
Q  D,  three  inches.  Then,  since  the 
pressure  of  water  on  the  sides  of  the 
vessel,  has  no  eflTect  to  produce  motion, 
being  counteracted  by  an  equal  pressure 
on  the  opposite  side,  it  is  only  the  pres- 
sure upon  the  two  ends,  A  B,  and  CiD, 
that  can  have  any  tendency  to  produce 
motion.  If  A  B  be  three  inches  below 
the  surface  S,  then  C  D  is  six  inches  be- 
low it,  and  the  pressure  of  water  on 
AB=10X3=30  cubic  inches ;  and 
the  pressure  of  water  on  C  D  =  5  X  6 
=  30  cubic  inches.  Now,  for  the  sake 
of  simplicity,  if  the  vessel  A  F  be  sup- 
posed to  have  no  weight,  the  pressures 
on  the  two  ends  A  B,  and  C  D,  being 
equal,  or  30  cubic  inches  each,  they  neu- 
tralize each  others  effects,  and  the  vessel 
A  F  will  remain  stationary. 

Suppose,  now,  that  A  B  is  only  two 
inches  from  S ;  then  the  pressure  on 
A  B  =  10  X  2  =  20  cubic  inches ;  and 
the  pressure  on  CD  =  5x5=25  cu- 
bic inches ;  and,  since  the  pressure  on 
the  lower  end  is  now  greater  than  that 
on  the  upper  end,  the  vessel  will  ascend. 
Again,  let  the  distance  of  A  B  from 
S,  be  four  inches  ;  then  the  pressure  on 
A  B  =  10  X  4*  =  40  inches ;  and  the 
pressure  onCD  =  5x'''  =  35  inches; 
and,  therefore,  the  presure  on  the  upper 
end  being  the  greater,  the  vessel  will 
descend. 


I  have  never  met  with  this  fact  any 
where ;  it  serves  as  a  good  illustration  of 
fluids. 

A.  B. 

Dollar,  21st  Sept.  1824. 


INSTRUMENT  FOR  MAKING 
DEEP  SOUNDINGS. 

Sir,— In  Number  XXXVI.  Vol.  II. 
G.  B.  of  Hamilton,  says  that  G.  M. 
has  certainly  explained  very  satisfactorily 
the  cause  why  soundings  cannot  be  had 
beyond  a  certain  depth,  namely,  "  that 
the  buoyancy  of  the  line  will  ultimately 
counteract  or  balance  the  weight  of  the 
lead,"  and  this  communication  you  title 
Improvement  in  the  Sounding  Line.  I 
will  first  reply  to  G.  M.,  and  then  pro- 
ceed to  show  that  the  proposition  of 
G.  B.  of  twisting  a  copper  wire  into 
the  sounding  line,  is  no  improvement, 
but  the  contrary. 

In  No.  XV.  Vol.  I.  G.  M.  asserts 
that  "  a  line,  with  a  lead  attached  to  it, 
becomes  specifically  lighter  than  water, 
and  consequently  will  sink  no  farther ;" 
and  he  farther  asserts  that  this  is  well 
known  to  nautical  men.  It  must  be 
evident,  to  every  one  acquainted  with  the 
laws  of  hydrostatics,  that  G.  M.  labours 
under  a  gross  mistake,  for  lead  is  more 
than  eleven  times  heavier  than  water 
specifically,  and  all  ropes  of  hemp  are 
specifitally  heavier  also.  Why,  then, 
should  a  sounding  lead,  and  line,  swim  at 
any  depth,  and  not  go  on  to  the  bottom, 
were  it  a  thousand  miles?  Were  G.  M.'s 
assertion  true,  there  could  be  no  such 
thing  as  a  bottom,  but  a  series  of  floating 
bodies  arranged  according  to  their  speci- 
fic gravities,  water  holding  the  lowest 
place ;  neither  could  there  ever  be  any 
very  great  depth  of  water,  if  his  assertion 
were  true,  because,  if  lead  would  swim 
at  an  inconsiderable  depth,  stones  would 
swim  at  less,  being  lighter,  and  come 
nearer  to  the  surface  than  lead.  But 
the  seeming  swimming  of  the  sounding 
line  and  lead  is  entirely  an  illusion.  In 
very  deep  soundings,  the  volume  of  the 
line  used  is  large  in  proportion  to  the 
volume  of  the  lead,  and  the  friction  of 
this  line  in  the  water  is  the  cause  of  the 
deception  to  nautical  men  that  the  lead 
has  lost  its  weight,  and  does  not  appear 
sensible  in  their  hands  at  the  end  of  a 
very  long  sounding  line,  and  the  longer 
and  heavier  the  line  is,  the  more  this 
apparent  swimming  of  the  lead  will  in- 
crease. 
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In  reply  to  G.  B.  his  twisting  a  cop- 
per wire  into  the  sounding  line  will  in- 
crease its  specific  gravity,  and  bring  a 
certain  length  of  line  sooner  to  an  equi- 
librium with  the  lead,  and  of  course  in- 
crease its  apparent  swimming  ;  a  greater 
improvement  would  certainly  be  to  use  a 
heavier  lead. 

To  sound  to  the  depth  of  five,  ten,  or 
fifteen  thousand  feet,  lines  cannot  be  used 
with  accuracy,  for  the  reasons  I  have 
already  given ;  recourse  must,  therefore, 
be  had  to  other  methods,  which  will 
readily  suggest  themselves  to  the  philo- 
sophical experimenter. 

The  air  in  a  cylinder,  if  let  down  in 
the  water  thirty -three  feet,  will  be  com- 
pressed one-third  of  its  first  bulk,  and 
so  on  one-fourth,  one-fifth,  one-sixth. 

If  there  is  a  ball  of  copper,  the  ca- 
pacity of  which  is  nine  times  that  of  a 
tube,  annexed  to  it,  it  will  be  the  same 
as  if  it  were  nine  times  as  long.  The 
air  will  not  be  forced  into  the  tube  till 
the  machine  is  at  the  depth  of  nine  co- 
lumns, or  nine  times  thirty-three  feet, 
that  is  297  feet,  and  then  the  air  con- 
tained in  it  will  be  compressed  within  a 
hundredth  part.  Suppose  it  to  have  des- 
cended 199  columns,  then  the  air  will  be 
compressed  within  l-200dth  part  of  the 
whole ;  and,  in  this  case,  the  machine 
will  have  descended  6567  feet,  that  is 
one  mile  and  1287  feet.  Suppose  it  to 
have  descended  399  columns,  then  the 
air  will  be  compressed  within  l-4<00dth 
part  of  the  whole,  that  is,  within  an 
inch  and  a  quarter  of  the  top  of  the 
tube ;  and,  in  this  case,  the  machine  will 
have  descended  two  miles  and  a  half, 
wanting  thirty-three  feet.  For  greater 
depths,  a  larger  globe  may  be  used. 

A  machine,  upon  this  principle,  may 
be  constructed  in  the  following  manner: 
Into  the  bottom  of  the  copper  tube,  let 
there  be  a  glass  bason  with  mercury. 
Into  the  bason  set  an  empty  barometer 
tube,  open  at  both  ends,  having  some 
treacle,  or  other  adhesive  colouring  mat- 
ter, put  into  the  lower  end  of  it.  Let  a 
large  stone  be  attached,  by  a  delicate 
spring,  to  the  lower  end  of  the  machine; 
and,  when  properly  adjusted,  let  it  drop 
into  the  ocean.  It  is  evident  it  will  go 
to  the  bottom,  whatever  may  be  its 
depth  ;  and,  by  the  pressure  of  the  water 
on  the  surface  of  the  bason  of  mercury, 
it  will  be  pressed  up  in  the  tube  in  pro- 
portion to  the  depth  it  sinks  ;  and,  when- 
ever it  touches  the  bottom,  the  spring 
slips  out,  and  lets  the  stone  fall  off,  and 


the  ball  and  barometer  tube  will  rise 
immediately  to  the  surface,  where,  by 
observing  how  high  the  treacle  has  been 
carried  on  the  top  of  the  mercury,  a 
calculation  can  be  made  of  the  depth  the 
machine  has  been  at.  In  this  way, 
soundings  may  be  taken  which  it  is 
impossible  to  do  with  a  lead  and  line, 
and  this  machine  will  measure  depths 
equally  well  whether  in  dead  water  or 
in  a  current.  From  this  short  sketch  of 
my  ideas,  I  have  littledoubt  but  that  some 
of  your  ingenious  Correspondents  may 
make  improvements. 

I  am,  Sib,  your's,  &c, 

J.  P. 
Glasgow,  6th  September,  1824. 

HIGHLAND  mode  of  TANNING. 

Sib, — In  no  clime,  or  country,  is 
Nature^  unsophisticated  Nature,  seen  so 
much  to  advantage  as  in  our  own  good 
Highlands.  Here  every  man  is  his  owti 
tanner— every  man  is  his  own  flesher— « 
every  man  is  his  own  shoemaker — every 
man  is  his  own  barber — in  short,  every 
man,  generally  speaking,  is  every  thing  .• 

This  fact,  Mr.  Editor,  lest  any  should 
haply  call  in  question,  please  permit  me 
primarily  to  divulge  ourmode  oi tanning: 
At  every  recurring  Candlemas,  then,  be- 
fore cattle  begin  to  forego  their  rotundity, 
almost  every  family,  from  certain  pru- 
dentials, divest  one  of  the  lowing  tribe  of 
a  hide.  This  hide,  we,  by-and-bye,  over- 
spread inside  with  common  lime,  then 
fold  it  together,  and  to  preclude  all  in- 
gress of  foreign  matter,  endue  it  with 
cordage  ;  this  done,  we  enter  the  ponder- 
ous ball  in  a  bog,  there  to  remain  for  two 
months;  after  which,  being  lifted  and 
untied,  its  whole  harvest  of  hair  may, 
with  no  great  labour,  be  reaped  !  And 
now  to  the  mooi-s  we  betake  us,  to  ransack 
the  bowels  of  the  earth  for  a  certain  root, 
called,  in  our  own  good  and  copious  lan- 
guage, Neonan,  (I  can't  render  it ;)  this 
root  we  wash,  and  pestle,  and  boil,  and 
in  the  juice  deposit  the  hide  ;  here  it  may 
lie  for  two  weeks ;  only,  it  must,  at  in- 
tervals be  taken  out  and  scraped  ;  after 
which  the  stale  juice  is  ejected,  and  the 
process  repeated  till  the  sagacious  operator 
say,  'tis  enough.  But  that  we  confine 
ourselves  solely  to  the  forecited  root,  let 
none  suppose ;  the  bark  of  oak  we  know 
to  be  far  preferable ;  but  the  bark  of  oak 
grows  on  trees— trees  here,  we  have  none, 
and  importation  belongs  to  exjiense  ;  but 
with  the  exception  of  boiling,  the  process 
is  the  same.     Now,   Mr.    Editor,  lives 
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there  a  whig,  we  would  ask,  so  stupidly 
whiggish,  as  call  this  "  cheating  the 
King  ?"  Let  any  unbiassed  mind  but 
recount  the  process,  and  then  say  if  there 
be  in  it  ought  illicit !  Our  hides  are  our 
own  ;  our  moors,  in  that  interim,  are  our 
own;  our  feet  are  susceptible  of  cold. 
Nature  has  taught  us  how  to  cover  them. 
Taught,  by  the  same  kind  mother,  we 
contrive  to  make  a  universal  cordial, 
and  this  too  she  would  fain  call  illicit. 
Strange  !  may  not  one  render  his  milk 
into  cheese  or  butter ;  his  meal  to  flum- 
mery or  bread ;  and  so  suit  his  produce 
to  his  palate.  We,  too  are  friends  to 
Loyalty  and  Law-— of  Law,  right  reason 
ought  to  be  the  standard. 

«  We  would  no  statute  good  subvert. 
But  still  we  think  one  may  convert 
(So  Reason  says,  nor  says  untrue) 
His  corn  to  bread  or  mountain  dew.'* 


Tour's,  truly. 
Coll,  October,  1824. 


L.  M'L. 


PHILOSOPHICAL  QUERIES. 

1.  What  is  the  reason  that  a  fluid, 
for  example  oil  or  water,  when  made  to 
run  from  any  aperture,  as  the  mouth  of 
a  pipe,  assumes  the  form  of  an  inverted 
cone;  that  is,  becomes  gradually  nar- 
rower as  it  recedes  from  the  aperture 
and  approaches  the  ground  ? — P. 

2.  What  is  the  true  cause  of  the  flow 
of  water  through  a  syphon  ?  as  the  rea- 
son commonly  assigned  is  doubted  by  Q^ 

3.  What  is  the  cause  of  the  change  of 
tone  or  sound,  from  low  bass  to  high 
treble,  which  takes  place  in  the  filling  a 
cylindric  vessel  with  water  issuing  from 
a  pipe  or  other  aperture  ? — R. 

4.  A  ship  from  lat.  43°  ^&  N.  Sailed 
on  a  direct  course,  between  the  North 
and  West,  272  miles,  and  made  231.5 
miles  difference  of  longitude ;  required 
the  course  steered,  latitude  come  to,  and 
her  departure  from  the  meridian  ? — G. 
D.  R.  N. 


5.  What  distance  must  a  ship  sail 
S.  S.  W.  from  a  port  in  lat.  52°  N.  be- 
fore her  latitude  becomes  equal  to  her 
difference  of  longitude  ?—G.  D.  R.  N, 

6.  There  are  77  horses  entered  for 
the  Doncaster  St.  Leger  stakes,  and  the 
odds  betted  against  some  of  the  favour- 
ites stand  thus  : 

7  to  2  against  Brutendorf. 

7  to  1  against  Jerry. 

14  to  1  against  Swiss. 

20  to  1  against  Equity, 

Would  it  be  an  equal  bet  to  lay  even  on 
the  first  three  in  the  above  list,  against 
the  field?  or,  in  betting  upon  them 
against  all  the  others,  what  odds  would 
be  required? — T.  A. 

7.  Given  the  distance  of  a  tree,  from 
three  successive  corners  of  a  square  field 
to  determine  its  area  without  Trigono- 
metry or  Algebra  ;  let  the  distances,  for 
example,  be  180,  340,  and  115  yards 
respectively  ?"^J.  M. 

8.  Situated  at  the  top  of  a  hill,  I  was 
desirous  of  ascertaining  its  height ; — 
knowing  the  distance  Ijetween  two  re- 
markable objects  on  the  horizontal  plane 
below,  I  took  the  angles  of  depression  of 
each;  and  also  the  angular  distance  be- 
tween them ;  will  any  of  your  Corre- 
spondents favour  me  with  a  general  for- 
mula to  find  the  height  of  the  hill  from 
these  data ! — D.  D. 

9.  The  object  glass  of  the  large  achro- 
matic telescope  at  the  Glasgow  Observa- 
tory, is  66  inches  in  focal  length  for 
parallel  rays ;  its  eye-piece  for  terrestrial 
objects,  is  composed  of  four  glasses,  with 
the  following  focal  distances ;  the  first, 
next  the  object  glass,  is  \\  inches  :  the 
second,  3^  inches  ;  the  third,  3\  inches; 
and  the  fourth,  or  eye-glass,  2  inches. 
The  distance  between  the  first  and  se- 
cond is  4|-  inches;  between  the  second 
and  third,  5\  inches ;  between  the  third 
and  fourth,  or  eye-glass,  3^  inches :  re- 
quired the  magnifying  power  for  paral- 
lel rays?— D.  B. 


SCIENTIFIC  INTELLIGENCE. 


DROSOMETER,  or  DEW- 
MEASURER. 
A  person  in  France  has  contrived  an 
instrument  for  estimating  the  quantity 
of  dew  deposited  at  various  times  of  the 
year.  It  is  a  circular  tin-plate,  about 
9^  inches  in   diameter  with  a  border 


about  ^  of  an  inch  in  height ;  it  is  paint- 
ed with  oil  paint  of  a  grey  colour,  and 
supported  on  a  stick  in  the  midst  of  a 
garden,  about  3^  feet  above  the  earth. 
It  was  examined  every  morning  at  sun- 
rise ;  if  it  contained  dew,  the  liquid 
was  carefully  put  into  a  phial  of  known 
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weight  and  weighed ;  the  portion  adher- 
ing to  the  moistened  surface  was  esti- 
mated, from  the  result  of  many  experi- 
ments, at  30  grains,  and  added  to  the 
weight  of  that  in  the  bottle.  If  the 
drosometer  was  merely  moistened,  so  as 
not  to  run  with  fluid,  the  quantity  was 
estimated  at  30  grains;  if  it  was  less, 
an  estimation  was  made  as  nearly  as 
could  be  done,  by  judging  of  the  quan- 
tity. The  weight  being  ascertained,  it 
was  compared  with  a  table  constructed 
from  the  weight  of  a  known  column  of 
water  of  equal  diameter  with  the  instru- 
ment ;  by  which  means  the  inventor 
considers,  that  the  thickness  of  a  coat  of 
dew  may  be  ascertained  to  about  the 
1      part  of  an  inch. 


INSTRUMENTS  FOR  EXAMIN- 
ATIONS UNDER  WATER. 
An  optical  instrument  for  seeing 
through  water  and  examining  the  bot- 
tom of  rivers,  has  been  constructed  by 
Mr.  Leslie  of  Lausen burgh,  U.  S.  It 
consists  of  a  conical  tube  of  variable 
length,  about  one  inch  broad  at  the  top, 
and  ten  inches  at  the  bottom.  It  is 
glazed  at  both  ends,  and  when  the  broad 
end  is  immersed  to  some  depth  in  water, 
and  the  eye  applied  to  the  narrow  extre- 
mity there  is  no  interruption,  to,  or  de- 
flection of  the  rays  of  light  coming  from 
objects  in  water  to  the  eye,  and  if  the 
water  be  clear,  whatever  is  in  it,  may  be 
seen  with  the  greatest  facility.  For  use 
in  the  night,  it  is  fitted  with  lamps  sus- 
pended near  the  bottom,  in  a  shorter 
outer  cylinder,  sliding  on  over  the  tube, 
and  secured  at  its  lower  extremity;  the 
mouth  of  the  cylinder  is  glazed  so  that 
the  light  of  the  lamps  placed  in  it  is 
thrown  into  the  water  and  illuminates 
objects  in  it.  Two  tubes  go  to  this  close 
cylinder,  one  entering  at  the  bottom,  the 
other  at  the  top;  the  one  carries  fresh 
air  down,  the  other  conveys  the  smoke 
and  foul,  air  upwards.  The  instrument 
is  very  useful  in  the  speedy  recovery  of 
drowned  bodies  or  of  lost  property ;  in 
examining  the  beds  of  rivers,  or  other 
situations  under  water,  to  facilitate  exciu 
vation,  and  on  many  other  occasions.— 
Journal  of  Science. 

PRIZE  QUESTIONS. 

Proposedhy  the  Royal  Academy  of  Sciences. 

Astronomy.^- A  vaeihodi  of  calculating 

the  perturbations   of  the  elliptical  mo- 


tions of  comets,  applied  to  the  determi- 
nation of  the  approaching  return  of  the 
comet  of  1759,  and  to  the  motion  of  the 
one  observed  in  1805,  1819,  and  1822. 
The  prize— a  gold  medal  of  3000  francs 
value,  to  he  adjudged  in  June,  1826. 

Natural  PhUoso2)hy. — 1.  To  determine, 
by  rnultiplied  experiments,  the  density 
acquired  by  liquids,  and  especially  mer- 
cury, water,  alcohol,  and  ether,  by  pres- 
sure, equivalent  to  that  of  many  atmos- 
pheres. 2.  Ta  measure  the  effects  of 
heat  produced  by  those  pressures.  The 
prize— a  gold  medal,  3000  francs  in  va- 
lue to  be  adjudged  in  June,    1826 

3.  To  determine,  by  a  series  of  chemical 
and  physiological  experiments,  what  are 
the  successive  phenomena  that  occur  in 
the  digestive  organs  during  digestion. 
The  prize — a  gold  medal,  3000  francs  in 
value,  to  be  adjudged  in  June,  1826. 

M.  Alhumberts'  Prize. — A  gold  medal 
of  300  francs  in  value,  to  be  adjudged  in 
1825.  Subject :  to  compare  anatomi- 
cally the  structure  of  a  fish,  and  that  of 
a  reptile,  the  two  species  to  be  at  the 
choice  of  the  candidates.  A  second  me- 
dal of  the  same  value  will  be  adjudged 
in  1826.  Subject :  To  describe  with 
precision  the  changes  to  which  the  circu- 
lation of  the  blood  in  frogs  is  subject, 
during  their  different  metamorphoses, 

Geogra2)hical  Prizes. — The  Geographi- 
cal Society  of  Paris  has  announced  the 
following  prizes.  A  medal  of  3000 
francs,  value,  under  certain  conditions, 
as  an  encouragement  for  travels  in  Africa, 
to  be  adjudged  in  1826.  A  medal  of 
1200  francs  value,  on  the  subject  to  as- 
certain the  direction  of  the  mountain 
chains  of  Europe,  their  ramifications, 
and  successive  elevations  throughout  their 
whole  extent,  to  be  adjudged  in  1825. — 
A  medal  of  1 200  francs  value,  for  re- 
searches on  the  origin  of  the  various 
races  of  man  spread  over  the  islands  of 
the  ocean  to  the  south  east  of  Asia, — 
Journal  of  Science. 


TREE  WHICH  PRODUCES  THE 
CAOUTCHOUC,  OR  ELASTIC 
GUM. 

In  the  region  of  the  Mississippi,  on 
the  Arkansas  and  Red  River,  grows 
the  tree  which  yields  the  vegetable  ca- 
outchouc. It  has  a  tolerably  smooth 
back;  and,  when  incisions  are  made  in 
it,  a  milky  fluid  exudes,  which  coagu- 
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lates,  and  forms  elastic  gum.  Some  trees 
yield  from  150  to  200  pounds  of  caout- 
chouc. Mr.  Bringier  observed,  that  the 
wood  of  it  was  very  elastic,  when  dry. 
If  rubbed  on  a  body  which  is  electric, 


particularly  in  a  cold  day,  the  body 
rubbed  will  adhere  to  the  wall.  A  quill, 
for  example,  will  be  attracted  six  inches 
from  the  wall,  and  stick  fast  to  it,  till 
all  the  electricity  is  dissipated. 


DESCRIPTION  OF  THE  CALLIPERS  AND  CRANIOMETER, 
For  Measuring  the  Organs  of  the  Brain,  discovered  by  Phrenologists. 

The  opportunity  at  present  afford-     very  nearly  with  that  of  the 
city   for   the  study    of 


ed    in    this 

Phrenology,  by  attendance  at  the 
Lectures  of  the  learned  and  enthu- 
siastic President  of  the  Phrenologi- 
cal Society,  Mr.  Combe,  has  in- 
duced us  to  give  a  description  of 
the  mechanical  instruments  employ- 
ed in  the  elucidation  of  the  science. 

The  callipers  are  shown  at  fig.  8. 
The  numbers  on  the  scale  indicate 
the  width  in  inches  when  the  in- 
strument is  opened.  They  are  em- 
ployed to  ascertain  the  general  size 
of  the  head.  The  legs  are  some- 
times made  to  unscrew  at  A,  A,  and 
are  fitted  with  hinges  at  B,  B  ;  the 
instrument  can  then  be  put  into  a 
small  case,  and  carried  in  the  pocket. 
The  ball  C,  as  inserted  in  the  orfice 
of  the  ear,  when  measurements  are 
taken  from  it  to  different  points  of 
the  head. 

The  craniometer,  or,  in  other 
words,  skull-measurer,  is  shown  at 
fig.  9.  it  was  invented  by  Mr.  Ellis, 
simplified  and  improved  by  Mr. 
Gray,  and  has,  in  its  present  form, 
met  the  approbation  of  the  Phreno- 
logical Society.  The  use  of  this 
instrument  is  to  measure  the  length 
of  the  space  from  the  "  medulla 
oblongata,"  or  top  of  the  spinal  mar- 
row, where  each  organ  originates, 
to  the  point  where  it  reaches  the 
surface  of  the  brain.  The  rods  B,  B, 
are  moveable,  and  the  balls,  (made 
of  ivory  or  brass,)  in  the  inner  ends 
of  them,  are  placed  in  the  external 
^opening  of  the  ear.  The  point, 
when  these  balls  meet,  is  the  middle 
of  the  axis,  or  centre,  and  coincides 


"  me- 
dulla oblongata."  The  rods  must 
be  inserted  to  equal  depths  into  the 
ears,  otherwise  the  centre  of  the  in- 
strument would  not  coincide  with 
that  of  the  head.  The  rods  are 
graduated  to  insure  accuracy  in  this 
respect.  C,  C,  C,  is  an  exact  semi- 
circle, (made  of  steel  or  double  plates 
of  tin,)  of  which  the  centre  is  the 
point  of  meeting  of  the  rods,  D,  E, 
is  an  index  for  the  purpose  of  mea- 
suring distances  from  the  centre.  To 
ascertain  if  it  is  accurately  con- 
structed, make  the  end  D  touch  the 
centre,  and  the  other  end  will,  if  it 
is  so,  coincide  with  every  part  of  the 
circumference  of  the  semi-circle. 
When  the  index  is  drawn  out,  the 
end  E  rises  as  far  above  the  circum- 
ference as  the  end  D  recedes  from 
the  point  A.  The  index  is  gradu- 
ated from  the  top,  and  the  measure- 
men4s  are  read  off  as  they  appear 
on  the  projecting  part. 

The  semi-circle  moves  backward 
and  forward  on  the  axis  B,  B,  and 
the  index  is  moved  from  right  to 
left  along  the  circumference.  To 
keep  the  index  always  pointing  to 
the  centre,  it  is  made  to  slide  in  a 
piece  of  wood,  F,  F,  the  sides  of  the 
grooves  of  which  form  a  segment  of 
a  circle  coinciding  with  and  applied 
to  the  circumference  of  the  semi- 
circle. This  instrument  measures 
only  the  length  of  the  organs.  Their 
breadth  is  judged  of,  by  their  ex- 
pansion at  the  surface  ;  and  the  two 
dimensions  give  their  absolute  size  ; 
by  the  combinations  of  these,  the  ef- 
fects of  the  different  organs  are  re- 
presented. 
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THE  GLASGOW 


HARVEST  HOME 


In  the  ceaseless  revolving  of  time's  flying  hours. 

The  Spring  is  no  more  with  her  verdure  and 
flowers ; 

She  is  gone,  robed  in  blossoms,  and  fanned  by- 
soft  gales. 

To  paint,  with  fresh  beauty,  Peruvian  vales. 

Gone  too  is  bright  Summer  to  southern  domains. 
To  chase  the  deep  snow  from  Fuego's  drear  plains ; 
To  cheer  the  lone  savage  long  wrapt  in  sad  gloom. 
And  soften  the  woes  of  his  comfortless  doom. 

Kind  Autumn,  their  fruit-giving  sister,  is  gone 
To  tinge  the  rich  fields  of  a  far  distant  zone  ; 
And  soon,  in  a  hoar  mantle,  will  Winter  appear. 
To  close  the  short  round  of  theswift-rolliHgyear. 

The  warmth-loving  swallow,  without  guiding  star. 
Has  winged  its  bold  flight  to  the  regions  afar ; 
O'er  empires  and  seas  steered  its  perilous  way. 
To  bask  in  the  sun's  equatorial  ray. 

Unheard  now  the  songs,  which  from  forest  and 

lawn. 
In  the  Summer's  gay  months  hailed  the  joy. 

giving  dawn ; 
The  groves  no  more  echo  the  black-bird's  sweet 

note. 
And  his  rich  varied  music  the  thrush  has  forgot. 

Lone  Philomel's  tones,  which  from  stillness  and 

night. 
Touched  the  rapture-bound  ear  with  more  vivid 

delight. 
Now  charm  the  young  Bramin,  while  darkling 

he  roves 
'Mid  the  freshness  and  fragrance  of  Indian 

groves.* 

The  goldfinch  has  ceased  to  enliven  the  plains. 
The  skylark  to  carol  in  soul-stirring  strains  ; 
The  redbreast  alone,  at  the  close  of  the  day. 
From  the  half-leafless  tree  pours  his  soft  melting 
lay. 

The  green  smiling  foliage,  the  forest  that  crowned. 

Now  floats  on  the  stream,  or  is  strewed  on  the 
ground  ; 

And  fled,  like  the  visions  which  dreams  oft  dis- 
close. 

The  tints  of  the  tulip,  and  dyes  of  the  rose. 

The  once  daisied  mead  is  now  faded  and  bare  ; 
Less  beauteous  the  landscape,  less  balmy  the  air; 
And  the  fields  bright  with  dew,  at  the  op'ning  of 

day. 
Stern  hoar  frost  now  vails  in  her  vesture  of  grey. 

The  sun's  radient  orb.  In  his  sky-circling  march. 
Darts  a  less  potent  beam,  from  a  less  towering 

arch  ; 
And  oft  his  effulgence  is  wrapt  in  the  shroud 
Of  the  slow  rising  mist,  or  the  dark  frowning 

cloud. 

The  moon,  long  bedimmed  by  the  Summer's 

bright  blaze. 
Now  silvers  the  fields  by  her  soft-beaming  rays, 
And,  with  millions  of  stars  which  the  firmament 

pave. 
Lights  the  mariner's  path  as  he  ploughs  the  dark 

wave. 

Through  the  cloudless,  unbounded  and  azure 

expanse, 
Majestic  shemoves,  and  beholds  with  mild  glance 
Isles,  empires,  spired  cities,  the  hill's  cUmbing 

height. 
Seas,  lakes,  and  clear  fountains  reflecting  her 

light. 


The  orchard  is  stript  of  its  choice  mellow  store'- 
The  vmeyard  looks  sad,  for  the  vintage  is  o'er  - 
The  hook  of  the  reaper  has  swept  ev'ry  plain  ' 
Of  the  ripe,  sweetly  waving,  rich  harvest  of  grain. 

O'er  the  far-stretching  prospect  of  upland  or  vale. 
No  storm-beaten  sheaf  mourns  the  rain  or  the 

hail  J 
In  the  neat  rural  cottage  wherever  we  roam. 
Is  heard  the  loud  mirth  of  the  loved  harvest 


To  crown  this  long-wished,  sweetest  day  of  the 

year. 
The  large  table  groans  with  the  best  of  good 

cheer. 
The  choice  of  the  dairy,  and,  grateful  to  view. 
Abundant  libations  of  pure  mountain  dew. 

Arranged  at  the  board,  the  repast  all  enjoy. 
With  hearts  full  of  glee,  and  with  joy-beaming 

eye  ; 
No  prince  starred  with  gems,  in  his  gold-covered 

dome. 
E'er  relished  his  banquet,  as  they  harvest  home. 

'Tis  done.  See  the  ploughman  now  winged  for 
the  dance. 

See  him  steal  at  fair  Helen  a  love-darting  glance  ; 

See  the  glad  rural  group,  with  the  jest  and  the 
song. 

All  fond,  the  gay  scene,  and  short  hours  to  pro- 
long. 

Discussed  the  loved   themes,  not  of  wars   or 

alarms. 
Not  of  kingdoms  or  kings,  but  of  fields  and  of 

farms : 
Of  landlords  and  leases,  or  rents  or  of  stock. 
Of  seed-time  and  harvest,  the  dairy  or  flock. 

These  joys,  and  the  stores  of  the  bountiful  soil. 
Make  the  peasant  forget  all  his  hardships  and 

toil; 
O'er  the  large  brimming  bowl  to  the  winds  are 

now  toss'd 
All  his  fears  of  the  rain,  blighting  mildew,  and 

frost. 

Now  blow  Iqt  the  loud  wind,  or  pour  let  the  rain. 
Or  scowl  the  black  tempest  o'er  mountain  and 

plain ; 
Or  along  let  the  torrent  impetuous  roar. 
And  wave  upon  wave  lash  the  sea-beaten  shore. 

Let  Winter  out-pour  all  her  treasures  of  hail. 
Or  with  show  robe  in  whiteness  the  hill  and  the 

vale; 
He  dreads  this  wild  war  elemental  no  more. 
His  crops  are  all  safe,  and  his  labours  all  o'er. 

From  his  snug  little  dwelling,  imbosomed  in  trees 
He  sees  the  dark  storm,  but  undaunted  he  sees  : 
With  his  farm  amply  stored,  and  a  bright  glowing 

fire, 
He  recks  not  its  howling,  he  fears  not  its  ire. 

But  he  sighs  for  the  traveller  who  houseless  must 

bear. 
The  pitiless  rage  of  the  storm-teeming  air; 
And  he  sighs  for  the  sailor  who  distant  from  land. 
May  dashed  be  on  rocks  or  ingulphed  in  the  sand. 

Uplifted  his  eye  in  deep  rev'rence  and  love. 

To  him  who  sits  throned  'mid  the  bright  choirs 

above : 
Who  showers  in  rich  bounty,  all  Autumns  great 

store. 
And  rules  the  proud  billows  that  break  on  the 

shore.  ^^  y. 


^  The  nightingale,  which  in  Summer  is  found  in  many  of  the  woods  in  England,  is  said  to  go  in 
Winter  to  Asia. 
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SCIENTIFIC  NOTICES,  &g. 


SEARCH  FOR  GOLD. 

In  a  certain  town  within  at  least  100 
^miles  of  Glasgow,  the  sexton,  while  per- 
forming his  melancholy  duty,  met  with 
a  circumstance  which  may  perhaps  excite 
a  smile  from  our  grave  readers.  One 
day,  when  digging  in  the  Abbey  Church- 
yard, he  felt  his  spade  strike  against 
something  harder  than  usual ;  this  ex- 
cited his  curiosity ;  and,  after  a  good 
deal  of  labour,  he  succeeded  in  exposing 
to  the  light  of  day  an  ancient  Sarcopha- 
gus, on  which  was  rudely  chiselled  the 
effigy  of  its  inhabitant,  in  his  pontifical 
robes  and  ornaments,  as  he  once  appeared 
in  those  days  when  spiritual  Rome  was 
in  her  glory.  Suspecting  that  the  tenant, 
whose  peace  had  been  so  long  undisturbed, 
might  have  been  buried  in  these  very 
robes,  or  at  least,  that  a  golden  cross,  or 
some  such  ornament,  might  have  once 
graced  his  hallowed  corpse,  the  avaricious 
sexton  began  to  think  of  making  the  best 
of  his  discovery.  Having  waited  till  the 
shades  of  night  allowed  him  to  proceed 
with  his  deed  of  darkness,  he  sallied  forth, 
with  his  obscure  lanthorn,  at  the  dread 
hour  of  twelve,  to  accomplish  his  inten- 
tions. He  reached  the  ancient  depository 
of  the  dead,  and  forced  open  the  Sarco- 
phagus, after  having  all  his  **  strength 
put  to't."  No  shining  robes  were  there  ! 
no  golden  cross  to  reward  his  toil !  all 
was  dreary  dust  and  mouldering  ashes  ! 
Oh,  the  sinner,  did  not  his  heart  sicken 
at  the  sight  ?  By  no  means  ;  what  then  ? 
he  proceeded  to  immerse  his  unhallowed 
fingers  amongst  the  sacred  dust ! — yea, 
and  to  drag  them  searchingly  along  from 
end  to  end,  without  feeling  in  the  mass 
of  "  almost  nothingness"  a  single  par- 
ticle of  the  "sordid  ore."  Was  not  this 
sufficient  ?  alas !  no  !  what  must  the 
dead  now  suffer  !  The  avaricious  wretch, 
not  content  with  not  fingering  gold,  pro  • 
cured  a  sieve!  a  sieve? — yea,  and  pro- 
ceeded to  search  every  particle  of  dust 
contained  in  a  chest  of  softer  metal  than 
his  "  obdurate  heart."  All  was  in  vain ; 
not  a  particle  of  gold  could  be  found ;  and 
he  was  at  last  obliged  to  restore  the 
mingled  ashes  to  their  peaceful  bed,  and 
consign  them  in  a  less  hallowed  state  to 
their  ancient  habitation.  Oh !  that  the 
avarice  of  man  should  pursue  us  beyond 
the  tomb,  and  at  the  distance  of  centu- 
ries attempt  to  deprive  our  ashes  of  re- 
pose. But  let  us  be  thankful :  had  the 
sexton*  been  a  chemist,  or  alchemist,  per- 


haps the  ashes  might  have  been  passed 
through  alembic,  and  converted  into 
the  philosopher's  stone.  0  tempora  ! 
0  mores  /  in  seEcula  sceculoruni' 


GLASGOW  WATER  WORKS. 

It  often  happens  that  the  first  inventor 
or  suggestor  of  an  improvement,  reaps 
very  little  or  no  benefit  from  it  himself; 
and  he  is  well  off,  if  in  any  case,  he 
escapes  obloquy  and  reproach,  for  being 
the  first  to  start  a  new  opinion.  This, 
at  least,  was  not  the  good  fortune  of  the 
first  propagators  of  phrenology,  though 
now  they  are  getting  into  repute ;  neither 
was  it  that  of  the  poor  weaver,  to  whose 
renown  we  relate  the  following  anecdote. 
The  Glasgow  Water  Works  Company, 
at  the  commencement  of  their  operation* 
on  the  Clyde,  above  Dalmarnock,  laid 
out  a  great  deal  of  money  and  labour  in 
digging  pits  and  beds,  and  building  walls 
and  reservoirs,  and  procuring  sand  ta 
filter  the  river,  to  establish  a  continu- 
ed supply  of  pure  and  excellent  water 
for  the  health  and  comfort  of  the  lieges. 
While  they  were  thus  engaged  in  their 
mighty  operations,  one  day  a  poor  Ruth- 
erglen  weaver  happened  to  stroll  up  the 
banks  to  the  place  where  they  were  car- 
rying on,  and  began  to  wonder  what  was 
the  intention  of  all  the  great  and  labori- 
ous works  which  he  beheld  ;  at  last,  he 
ventured  to  inquire  at  some  of  the  indi- 
viduals, who  were  superintending  the 
operations,  what  they  were  intended  for; 
when  he  was  informed  that  they  were 
for  filtering  the  water  of  the  river.  This 
increased  his  astonishment,  and  he  ex- 
claimed "  what  is  the  use  of  all  your 
labour  and  expense  to  make  filters  for 
the  water  on  this  side  of  the  river,  when 
you  have  only  to  cross  to  the  other  side, 
(pointing  with  his  finger,)  dig  a  hole  in 
the  natural  sand  bank,  which  the  river 
has  cast  up  there,  and  you  will  get  as 
much  filtered  water  as  you  like — aye, 
and  far  better  than  you  are  able  to  make 
it ;  you  have  then  only  to  bring  it  across 
the  bed  of  the  river  in  pipes,  and  carry 
it  into  the  city."  Such  was  the  saga- 
cious advice  of  a  poor  man  who  made 
use  of  his  eyes — and  what  was  the  con- 
sequence :  he  was  laughed  at,  derided, 
and  treated  with  contempt,  at  the  time. 
No  sooner  was  he  gone,  however,  when 
they  began  to  think  of  what  he  had  sug- 
gested ;  and,  like  wise  men,  they  began 
to  think  that  what  ho  had  said  might  be 
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true  ;  in  short,  they  abandoned  all  their 
operations— adopted  the  poor  weaver's 
suggestions — dug  their  filtering  pits  on 
the  other  side,  in  the  natural  sand-bank 
— obtained  pure  water — carried  it  over 
the  bed  of  the  river  in  pipes — raised  it  in 
reservoirs — and  sent  it  at  last  in  tens  of 
thousands  of  streamlets  through  the  po- 
pulous city  of  Glasgow — carrying  along 
with  it  the  greatest  blessing,  in  point  of 
a  healthful  and  plentiful  beverage,  and  a 
source  of  cleanliness,  as  well  as  a  preven- 
tion of  contagion,  that  ever  fell  to  the 
lot  of  its  numerous  and  industrious  in- 
habitants. 

NEW  MINERAL  WATER. 

We  wish  some  of  our  Correspondents 
would  give  us  the  analysis  of  the  new 
Mineral  Water,  or  Red  Spring,  recently 
discovered  on  the  banks  of  the  Kelvin. 
We  have  heard  that  it  is  a  sovereign  re- 
medy for  the  toothache.  A  gentleman, 
who  was  complaining  sadly  of  this  tor- 
mentor, was  requested  to  put  a  spoonful 
in  his  mouth  by  way  of  trial ;  when, 
wonderful  to  relate,  within  five  minutes 
thereafter,  the  pain  was  wholly  removed, 
and  he  has  never  been  troubled  with  it 


his  superior  skill.  The  encouragement 
he  has  already  received  warrants  us  in 
expecting,  that  this  chefcCtEuvre  will  meet 
with  that  meed  of  approbation  and  sup- 
port which  it  deserves. 


BEAUTIFUL  ENGRAVING. 

We  are  happy  to  announce  to  our 
readers  the  increased  pleasure  which  the 
lovers  of  the  Fine  Arts  will  have,  in  a 
few  days,  in  contemplating  a  beautifully 
engraved  portrait,  being  the  first  thing 
of  the  kind  that  has  ever  appeared  in 
Glasgow.  This  engraving  which  is  a 
portrait  of  the  Rev.  William  Shireff, 
late  of  St.  Ninians,  is  taken  from  a  finely 
finished  painting  in  oil  by  our  old  friend 
Mr.  Henderson,  and  has  been  executed, 
in,  the  first  style  of  the  art,  by  Mr. 
Swan — an  artist  who  has  already  done 
credit  to  our  city  by  many  specimens  of 


PRESERVATION  OF  COPPER- 
PLATES. 
Dr.  Macculloch  has  pointed  out  the 
great  injury  done  to  fine  engravings  on 
copper,  when  they  are  laid  aside,  from, 
oxidation.  In  large  and  expensive  works 
only  the  impressions  immediately  requir- 
ed are  printed,  and  the  plates  are  laid 
aside ;  after  some  time,  they  are  worked 
again,  when  it  is  necessary  first  to  re- 
move the  film  of  oxide  which  has  formed ; 
and  the  repetition  of  this  operation  pro- 
duces great  injury,  in  addition  to  that 
done  by  inking.  To  prevent  this.  Dr. 
M.  proposes  to  varnish  the  plate,  when 
laid  aside,  either  with  common  lac  var- 
nish— which  may  be  removed,  when  re- 
quisite, by  spirit  of  wine — or  with  caout- 
chouc varnish. — Edin.  Jour. 

PATENT. 
To  Sir  James  Jelf,  of  Oakland,  near 
Newham,  Gloucester,  for  a  combina- 
tion of  machinery  for  working  and  or- 
namenting Marble  for  Jambs,  Mantles 
for  Chimney-jneces,  and  other  j>urj)oses. 
—December  20,  1822. 

This  is  a  mode  of  cutting  any  descrip- 
tion of  parallel  mouldings  upon  marble 
slabs,  or  blocks,  for  ornamental  chimney- 
pieces  and  monuments,  and  other  marble, 
or  stone  decorations.  The  machinery 
consists  of  a  fixed  frame,  on  which  the 
block,  or  blocks,  are  laid  and  secured, 
and  of  a  sliding  frame,  to  which  the  cut- 
ting-tool is  attached.  This  cutting-tool 
is  a  plate  of  metal,  formed  with  grooves 
and  elevations,  which  by  repeatedly  tra- 
versing to  and  fro  with  the  aid  of  sand 
and  water,  grinds  the  surface  of  the 
marble  slab  to  the  form  of  the  cutter. 


NOTICES  TO  CORRESPONDENTS. 

Mr.  Ballantyne's  AIR  VESSEL  has  been  received ;  his  bird's  eye  view  came  to  late ;  but  the  ma- 
chine  will  be  now  well  enough  understood  without  it— Mr.  Dixon  Vallans'BOAT,  WITH  WINGS, 
has  been  received.— An  article  on  Phrenology  )iext  week.— Some  other  Correspondents'  communica- 
tions have  been  received,  and  are  under  consideration. 

Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  and  Original  Patents,  Inventions,  &c.  will  be  inserted 
on  the  shortest  notice. 


FOURTH  EDITION,   CORRECTED. 
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Music  too. 


From  voice  melodious,  and  the  varied  string, 
Sends  out  the  soul  of  harmony,  like  spells 
Spreading  enchantment  round,  till  vaulted  choirs 
Ring  with  th'  Eternal's  praise,  and  men  attempt 
What  happier  seraphs  hymn. — Thrice  blest  the  age 
Which  virtuous  arts  adorn  1  by  them  the  heart 
Grows  more  refin'd,  by  them  the  breast  is  warm'd 
To  nobler  deeds,  the  laws  of  civil  life 
More  taught,  more  studied ;  brutal  virtue  turns 
To  reason'd  courage,  and  the  mind  awakes 
To  scenes  unknown  before." 
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We  have  inserted  this  Table  at  the 
request  of  some  Correspondents, 
who  are  of  opinion  that  it  will  be 
very  useful  to  amateurs  and  others, 
for  the  sake  of  reference,  besides 
giving  a  view  of  the  extent  of  the 
various  instruments  and  voices  in 
the  musical  scale.  The  nature  of 
the  Table  precludes  the  necessity 
of  description,  as  the  name  of  each 
kind  of  instrument  is  engraven  on 
the  plate,  opposite  to  the  line  which 


shows  the  extent  of  its  notes.  The 
dots,  in  some  cases,  indicate  an  ex- 
tension of  the  ordinary  compass  of 
the  instrument  by  artificial  means. 
Any  further  explanation,  to  those 
who  are  acquainted  with  the  sub- 
ject, would  be  perfectly  useless; 
and,  to  those  who  are  not,  a  requi- 
site explanation  would  occupy  a 
greater  space  than  we  can  proper- 
ly devote  to  the  sublime  science  of 
music. 


ON  PROPELLING  VESSELS  BY  GALVANISM. 


Sir, — A  project,  relating  to  the 
propelling  of  vessels  in  water,  has 
occasionally  occupied  my  thoughts 
for  several  years,  which  has  for  its 
object  a  cheaper  and  more  conve- 
nient mode  than  by  steam  engines; 
and,  lest  I  should  be  superseded,  in 
these  days  of  inventions  and  im- 
provements, I  communicate  the  fol- 
lowing outline  of  my  plan  for  in- 
sertion, if  you  think  proper.  It  is 
simple,  and  may  be  understood 
without  drawings. 

The  vessel  to  be  propelled  is  to 
be  converted  under  the  flooring, 
into  one  great  galvanic  trough,  or 
furnished  with  a  series  of  smaller 
ones,  according  as  the  one  or  the 
other  may  be  proved  most  efficient 
in  decomposing  water ;  having  also 
a  receiver  to  contain  the  compound 
gas,  which  is  known  to  be  pure 
oxygen  and  hydrogen,  in  the  pro- 
portion that  forms  water  again, 
when  ignited.  There  is  to  be  a 
cylinder  open  at  the  top,  with  a 
piston  similar  to  that  of  an  atmos- 
pheric engine;  also  a  condensing 
vessel  immersed  in  cold  water;  the 
cylinder  is  to  have  a  communica- 
tion at  the  lower  end,  with  both 
the  receiver  and  condensing  vessel, 
with  a  valve  to  each.  The  vessel 
is  to  have  a  narrow  platform  on 


each  side,  with  a  row  of  paddles 
hanging  near  the  sides  of  the  ves- 
sel, In  a  perpendicular  position  when 
at  rest;  the  broad  part  of  these  pad- 
dles is  to  be  as  low  in  the  water  as 
the  nature  of  the  vessel  will  permit ; 
the  lever  or  shank  of  the  paddles  is 
to  be  rather  broad  and  thin  at  the 
fore  and  hinder  edges,  to  move 
with  facility  through  the  water;  as 
they  are  to  move  to  and  fro,  like 
the  pendulum  of  a  clock,  without 
leaving  the  water.  The  broad,  or 
acting  part  of  the  paddles,  is  to  be 
as  far  below  the  surface  of  the  water 
as  possible,  and  so  contrived  as  to 
present  a  thin  edge  to  the  water,  in 
moving  forward,  but  to  unfold  its 
broad  surface  in  returning  or  mak- 
ing its  effective  stroke. 

I  shall  say  a  few  words  on  the 
advantage,  it  is  presumed,  these 
reciprocating  paddles  would  possess 
over  the  revolving  kind  at  present 
in  use,  after  describing  the  opera- 
tion of  the  simple  apparatus  above 
outlined.  I  propose  to  charge  the 
galvanic  troughs  with  sea  water,  to 
save  the  expense  of  acid;  we  shall 
suppose  it  in  action,  and  the  re- 
ceiver filled  with  gas ;  let  the  valve 
open  into  the  cylinder,  the  gas  will 
enter,  and  raise  the  piston,  which 
is  so  connected  with  the  paddles  as 
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to  move  them  forward ;  which  done, 
shut  this  valve,  and  open  that  into 
the  condensing  vessel,  where  the 
gas  is  to  be  ignited ;  a  vacuum  will 
then  be  produced  under  the  piston, 
which  will  be  forced  down  by  the 
pressure  of  the  atmosphere,  causing 
the  paddles  to  expand  and  move 
backwards,  making  an  effective 
stroke  in  propelling  the  vessel  for- 
wards; the  same  process  is  succes- 
sively repeated. 

It  will  be  observed  that  the  kind 
of  paddles  I  propose,  act  on  the 
same  principle  as  wings  and  fins. 
A  hint  from  any  thing  analogous 
in  the  works  of  nature,  will  gene- 
rally point  out  the  best  principle  for 
any  piece  of  mechanism.  There 
are  fishes  with  fins,  with  wings,  and 
with  sails;  but  none  with  paddle- 
wheels.  What  has  been  considered 
the  greatest  defect  of  the  latter,  is 
their  not  all  acting  at  right  angles 
to  the  surface  of  the  water,  and 
moving  parallel  to  it,  which  they 
should  do  to  produce  the  greatest 
effect ;  but  I  believe  a  defect,  equal- 
ly great,  is  their  acting  at  the  sur- 
face of  the  water,  where  its  mobility 
is  so  great  that  a  considerable  part 
of  the  power  of  the  engine  is  spent 
in  making  a  splutter,  and  throwing 
the  water  into  motion,  instead  of . 
the  vessel.  The  comparative  sta- 
bility of  water,  atsoraedepth,  is  well 
known  to  seamen,  who  sometimes 
retain  a  boat  in  its  station  by  letting 
down  a  weight  attached  to  a  line, 
and  suspending  it,  though  far  from 
the  bottom. 

I  conclude,  from  these  circum- 
stances, that  paddles,  acting  con- 
siderably under  the  surface  of  the 
water,  would  possess  great  advan- 
tage in  communicating  motion  to  a 
vessel.  The  primary  motion  of  the 
reciprocating  engine  corresponding 
with  tlje  kind  of  paddles  I  have 
described,  the  power  spent  in  work- 
ing complex  machinery  would  also 


be  saved,  and  resemble  the  simpli- 
plicity  and  energy  with  which  the 
muscles  of  a  fish  act  upon  its  fins. 
It  may  be  farther  observed,  that 
the  fins  of  the  larger  fishes  are  com- 
paratively small,  and  must  have  a 
very  rapid  motion  to  cause  them  to 
move  with  their  known  velocity; 
which  leads  to  the  conclusion  that 
small  paddles,  with  a  quick  motion, 
would  be  more  effective  than  large 
ones  moving  slower;  and  they  could 
be  regulated  by  the  engine's  length 
of  stroke,  and  the  lever-proportion 
of  the  paddles. 

The  intelligent  reader  will  per- 
ceive that  there  is  nothing  proble- 
matical in  the  above  plan,  except 
the  uncertainty  whether  or  not  any 
vessel  would  afford  sufficient  space 
for  such  an  extensive  galvanic  ar- 
rangement as  would,  by  decompos- 
ing water,  produce  gas  sufficient  to 
supply  the  cylinder  of  a  moderate 
size  and  single  stroke.  This  point 
ascertained,  m)t  guessedy  its  failure 
or  success  might  be  pronounced 
with  confidence. 

Finally,  it  may  be  observed,  that 
the  paddles  now  propose^d  are  adapt- 
ed to  any  kind  of  erigine^  or  other 
moving  power,  equally:  with  the 
galvanic  engine;  and,  that  their  act- 
ing silently  below  the  surface  of  the 
water,  where  they  will  meet  a 
prompt  opposition,  renders  it  very 
probable  that  a  vessel  so  propelled, 
would  do  as  little  injury  to  the 
banks  of  canals  as  if  tracked  by 
horses.  It  is  presumed  that  the^ 
broad  part  of  the  paddle,  acting  at , 
any  given  distance  below  the  sur- 
face, would  meet  with  an  opposi- 
tion directly  as  the  distance  to 
which  water  would  spout  from  the 
side  of  a  vessel,  through  an  aper- 
ture, at  the  same  distance  from  the 
surface.  ,  ^ 

I  am,  Sir,  your's,  &c, 

G.M. 

Glasgow,  15th  October,  1824. 
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After 
empire, 


the  decline  of  the  Roman 
and   the  burning   of  the 
Alexandrian  library,  that  storehouse 
of  the  collected  wisdom  of  ages, 
Europe  had  fallen  into  such  a  con- 
vulsed state,  by  the  irruption  of  the 
northern  hordes,  that  science  was 
totally  neglected,  and  every  thing 
gave  way  to  the  ravages  of  war  and 
the  overwhelming  tide  of  religious 
superstition.   The  Arabians,  on  the 
other  hand,  actuated  by  the  demo- 
ralizing influence  of  a  false  religion, 
which  had  newly  sprung  up  in  their 
quarter  of  the  globe,  began  to  spread 
the  terror  of  their  arms  in  all  direc- 
tions.   Having  overrun  Egypt,  Sy- 
ria, and  Persia,  in  the  east,  they 
turned  their  attention  to  the  west, 
made  themselves  masters  of  Spain, 
and,  penetrating  into  the  interior  of 
France,  threatened  at  last  to  extin- 
guish the  very  name  of  Christianity. 
Checked,  however,  by  the  rudeness 
and  poverty  of  the  natives,  or  the 
inhospitality  of  less  happier  climes 
than  their  own,  and  perhaps  satia- 
ted with  the  thirst  of  conquest,  they 
soon  abated  the  fervour  of  their  war- 
like zeal,  and  their  ambitious  enter- 
prises at  last  yielded  to  the  arts  of 
peace.    Fortunately,  some  remains 
of  Grecian  literature  and  science  had 
escaped  the  general  conflagration  of 
the' works  of  the  ancients,  and  the 
Arabians,  under  the  influence  of  a 
spirit  that  reflects  on  them  the  high- 
est honour,  carefully  collected  iall  the 
philosophical  writings  of  the  Gre- 
cian sages  that  could  be  found,  and 
caused  them  to  be  translated  into 
their  own  language.    Their  princes 
rewarded  such   undertakings  with 
unbounded  liberality;   th^^'fllled 
their  palaces  with  those  precious 
relics  of  science;  and,  attracted  by 
the  beauty  of  astronomical  resear- 
ches, they  adorned  their  courts  by 


Vol. 

the  erection  of  splendid  observa- 
tories. 

The  intimate  connection  of  geo- 
metry with  astronomy,  led  the  Ara- 
bians to  cultivate  these  sciences  with 
ardour ;  and,  wanting  the  specula- 
tive genius  of  the  Greeks,  they  turn- 
ed them  to  more  practical  utility. 
By  these  means,  they  became  ex- 
pert calculators  and  accurate  ob- 
servers. To  them  we  are  indebted 
for  several  useful  improvements  in 
trigonometry.  They  first  made  use 
of  the  sines  of  angles,  instead  of  their 
chords,  and  introduced  their  tan- 
gents into  calculations.  From  them 
arithmetic  took  that  lasting  form 
which  it  has  since  their  time  pre- 
served, by  the  introduction  of  the 
decimal  notation  and  the  ten  digits 
— one  of  the  most  important  steps 
that  ever  was  made  in  the  progress 
of  science.  This  beautiful  and  sim- 
ple invention,  they  did  not  arrogate 
to  themselves,  but  acknowledged 
that  they  borrowed  it  from  the  na- 
tions of  India.  They  carried  the 
use  of  the  Indian  characters  to 
Spain,  whence  it  was  transferred 
to  the  rest  of  Europe. 

'During  these  enlightened  periods 
of  Arabian  history,  the  fairest  por- 
tions of  Christendom  were  enve- 
loped in  intellectual  darkness.  The 
savage  arts  of  war,  and  the  intrigues 
of  a  cunning  priesthood,  had  con- 
spired to  render  man  little  better 
than  the  beasts  of  prey.  His  rest- 
less and  uncontrollable  spirit  was 
forced  to  expend  its  energies  in  the 
severest  sports,  or  the  most  wanton 
depredations.  Science  during  these 
middle  ages  was  reduced  to  a  very 
low  ebb;  it  was  preserved,  how- 
ever, from  becoming  totally  extinct. 
Some  valuable  arts,  such  ^  the 
making  of  paper,  &c.  owe  their 
origin  to  this  obscure  period.     The 
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discovery  of  the  compass,  which 
occurred  shortly  after,  gave  a  won- 
derful spring  to  navigation  and  com- 
mercial enterprise.  The  mariner, 
no  longer  compelled  to  creep  along 
the  shore  for  fear  of  losing  sight  of 
land,  was  now  enabled  to  launch 
into  the  deep,  and  pursue  his  voy- 
age through  its  pathless  waves, 
alike  regardless  of  his  proximity 
to  the  coast  and  the  appearance 
of  the  stars,  which  used  to  regu- 
late his  progress.  Aided  by  the 
friendly  needle,  man  soon  ventured 
to  explore  the  utmost  limits  of  the 
ocean;  and,  while  wandering  in 
fear  and  uncertainty,  he  was  guided 
by  an  irresistible  power  to  the  dis- 
covery of  a  new  world. 

The  thirst  for  knowledge  had  be- 
gun to  make  rapid  strides,  when  an 
invention  occured  which  may  just- 
ly be  considered  the  noblest  effort 
of  human  ingenuity,  if  we  consider 
that  it  has  conferred  by  far  the 
greatest  benefits  ever  bestowed  on 
the  human  race.  Those  who  had 
studied  the  manuscripts  of  antiqui- 
ty, now  saw  a  field  opened  for  the 
exertions  of  their  genius,  which, 
till  that  period,  had  never  been 
imagined  or  even  anticipated  by 
philosophers.  Their  most  sanguine 
hopes  for  the  means  of  advancing 
a  knowledge  of  science  was  infi- 
nitely surpassed.  The  labours  of 
the  press  speedily  increased  the  co- 
pies of  the  valuable  monuments  of 
ancient  learning;  but  it  required 
the  erudition  and  the  skill  of  man 
for  a  century  afterwards  to  digest 
and  correct  the  precious  remains. 
The  powers  of  original  genius  were 
for  a  time  suspended  by  the  re- 
appearance of  those  immortal  com- 
positions; but,  at  length,  they  burst 
forth  with  renovated  vigour.  "  This 
day-spring  of  reason,"  says  an  ele- 
gant writer,  "  may  be  dated  from 
the  middle  of  the  sixteenth  centu- 
ry; since  which  epoch,  the  tide  of 
discovery  has   flowed  in   a   rapid 


and  majestic  stream.  Philosophy 
and  the  arts  have  advanced  toge- 
ther, reflecting  mutual  lights.  Lit- 
tle more  than  two  hundred  years 
have  elapsed;  but  it  has  been  a 
period  of  extreme  activity,  invest- 
ing our  species  in  a  blaze  of  intel- 
lectual glory." 

Though  the  mathematical  sciences 
had  suffered  in  the  same  "  palpable 
obscure,*'  which  had  thus  happily 
been  dispelled,  yet  they  had  never 
been  totally  neglected,  and,  upon 
the  revival  of  learning,  they  were 
the  first  to  experience  a  renovation. 
Though  there  were  individuals,  no 
doubt,  in  the  very  darkest  ages, 
who  could  calculate  the  area  of  a 
triangle,  draw  a  meridian  line,  or 
erect  a  sun-dial,  yet,  till  the  period 
which  we  have  described  had  ar- 
rived, the  demonstrations  of  a  Eu- 
clid, an  Appolonius,  or  an  Archi- 
medes, were  like  a  sealed  book 
even  to  the  learned.  That  this 
should  have  been  the  case,  will  not 
appear  surprising,  when  we  consid- 
er that  men  had  just  begun  to  feel 
their  strength,  and  were  far  from 
that  mature  vigour  which  had  car- 
ried the  geometry  of  the  Greeks  to 
such  a  pitch  of  perfection  as  ap- 
peared in  their  writings.  Euclid 
had  connected  the  elementary  truths 
of  that  science  into  one  great  chain, 
which  all  the  force  of  sophistry  found 
it  impossible  to  break.  He  had  be- 
gun with  definitions  and  axioms  of 
the  simplest  possible  kind,  and  had 
extended  them  in  the  most  gradual 
manner  through  all  the  properties 
of  regular  figures  and  simple  solids, 
till  he  reached  the  ultimatum  of  the 
five  regular  bodies ;  and  he  had  ar- 
ranged the  whole  in  such  admirable 
order,  and  demonstrated  them  with 
such  consummate  skill,  precision, 
and  clearness,  that  though  many 
improvements  were  attempted,  they 
uniformly  failed,  and  left  his  work 
unrivalled  to  this  day.  What  Eu- 
clid had  left  undone,  was,  by  the 
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labours  of  Archimedes,  nearly  com- 
pleted, so  far  as  the  instrument  which 
these  ancient  geometers  employed 
could  be  carried.  This  instru- 
ment, known  by  the  name  of  the 
Method  of  Exhaustions,  had  ena- 
bled Archimedes  to  demonstrate 
many  curious  and  important  theo- 
rems respecting  the  rectification  and 
quadrature  of  curves  and  the  cuba- 
tures  of  solids.  With  him  had  also 
originated  the  elementary  principles 
of  physico-mathematical  science, 
and  the  first  determination  of  the 
fundamental  propositions  and  pro- 
blems in  mechanics  and  hydrostatics. 
The  conic  sections  owed  their 
simplest  origin  and  demonstration 
to  Appolonius,  and  geometrical  ana- 
lysis had  been  carried  by  the  suc- 
cessive labours  of  the  followers  of 
Plato,  and  this  original  geometer,  to 
very  great  perfection.  This  branch 
of  the  Mathematics,  however,  had 
suffered  more  during  the  ignorance 
of  barbaric  times,  than  perhaps  any 
other,  and  its  want  was  just  about 
to  be  felt  as  an  instrument  of  inven- 
tion, when  the  analytic  art  sprung 
up  to  supply  its  place.  Great  as 
the  advances  were  which  the  Grefeks 
had  made  in  Geometry,  by  means  of 
this  lost  art,  (for  it  has  never  been 
fully  restored,)  there  seems  to  have 
been  limits  to  its  powers.  Whether, 
if  it  had  descended  pure  and  uncor- 
rupted  to  later  times,  it  would  have 
been  a  more  powerful  instrument 
of  investigation,  may  be  fairly  ques- 
tioned, and  has  been  by  many  de- 
nied. The  invention  of  Algebra, 
which  was  brought  into  Europe 
from  Arabia,  has  proven  in  the 
hands  of  the  moderns  a  much  more 
powerful  instrument,  and  has,  we 


believe,  led  to  more  wonderful  dis- 
coveries in  Geometry,  as  well  as  in 
the  physical  sciences,  than  could 
have  been  accomplished  by  the  an- 
cient  analysis. 

The  science  of  Trigonometry, 
which  was,  for  want  of  a  commodi- 
ous method  of  calculation,  almost 
entirely  unknown  to  the  Greeks, 
had,  as  we  have  seen,  received  its 
form  from  the  Arabians ;  and,  in  the 
fifteenth  century,  advanced  under 
the  industry  of  Regiomontanus  or 
Muller,  a  famous  mathematician  of 
that  period,  to  nearly  as  great  a  de- 
gree of  perfection  as  that  in  which  it 
exists  at  present.  Arithmetic  owes 
to  him,  by  the  introduction  of  deci- 
mal fractions,  the  complete  exten- 
sion of  the  numerical  scale,  and  the 
utmost  degree  of  simplicity  which 
the  practice  of  calculation  is  capable 
of  attaining.  Science  now  began 
to  receive  that  honour  which  was 
her  due,  and  this  eminent  man  ex- 
perienced at  his  death,  that  share 
which  perhaps  few  would  have  been 
willing  to  bestow  during  his  life- 
time. 

The  commencement  of  the  seven- 
teenth century  was  particularly  dis- 
tinguished for  the  greatest  advance 
in  the  higher  geometry  since  the 
days  of  Archimedes,  and  one  which 
ultimately  pointed  at  what  was 
afterwards  to  be  accomplished  by 
Newton.  The  ancients  had  inven- 
vented  the  method  of  Exhaustions, 
a  method  which  consisted  in  con- 
tinually approximating  to  the  areas 
of  curves,  or  the  contents  of  solids 
bounded  by  curve  surfaces,  until  at 
last  they  arrived  at  their  exact  de- 
termination. 

(To  be  continued. J 


ON  THE  CULTURE  AND  MANUFACTURE  OF  INDIOO  IN  THE 
PROVINCE  OF  BENGAL.    . 

fFor  the   Glasgow  Mfxhanics'  Maoazine.) 
\st.  Description  of  tJw  Plant,         with    thin   branches,    which,    by 
The  Indigo  grown  in  Bengal  is  a     spreading  out,  form  a  tuft.   It  grows 
straight  plant,  small,  and  furnished     to  the  height  of  about  four  feet  high. 
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and  even  six  and  seven  feet,  when 
on  good  ground,  free  from  weeds 
and  vermin ;  and  then  its  principal 
root  shoots  perpendicularly  into  the 
earth.     That  root,  and  the  others 
which  issue  from  it,  extend  fifteen 
or  eighteen  inches  deep :   they  are 
white,  round,  ligneous,  hard,  and 
crooked.      Ihis   plant,    which   in 
time  becomes  woody  and  brittle, 
sometimes  divides  itself,  from  the 
very  foot,  into  small  stems,  covered 
with  a  skin  of  a  greyish  colour,  in- 
termixed with  light  green.     The 
stems,  as  well  as  the  stalks,  are 
round ;  the  latter,  according  to  the 
soil,  may  be  half  an  inch  diameter, 
more  or  less.    The  inside  is  white ; 
the   branches    are   provided   with 
smaller  stalks,  bearing  four  pair  of 
leaves,  terminated  by  a  single  one 
at  the  extremity.     The  leaves  are 
oval,  a  little  pointed,  smooth,  soft 
to  the  touch,  and  very  like  those  of 
clover.     The  foliage  of  Indigo  dif- 
fuses a  sweet  smell,  pretty  pene- 
trating, but  not  very  pleasing.  The 
leaf  has  a  little  sharp  bitterness  of 
taste,  of  which  the  whole  plant  par- 
takes. The  branches  fill  with  small 
blossoms  of  a  very  light  reddish 
colour,  and  of  a  faint  but  agreeable 
smell.    To  these  flowers,  nearly  re- 
sembling our  heather,  but  smaller, 
succeed  pods  of  about  an  inch  long, 
and  the  eighth  part  of  an  inch  in 
diameter,  that  are  stiff  and  brittle, 
round,  seedy,  and  a  little  curved.— 
These  pods  contain  sixor  eight  seeds, 
of  a  cylindrical  form,  and  of  about 
the  twelfth  of  an  inch  in  length, 
shining,  very  hard,  and  of  a  brown- 
ish colour.   Indigo  is  easy  to  manu- 
facture, but  the  success  of  its  plan- 
tation is  very  doubtful.   The  tender 
stalks  are  exposed  to  many  acci- 
dents; from  the  moment  they  be- 
gin to  shoot,  the  rain,  wind,  and 
sun,  all  seem  to  conspire  to  destroy 
them ;  even  the  ground  upon  which 
it  grows  seems  to  refuse  it  assist- 


ance; if  it  has  been  much  used,  the 
plant  will  linger,  and  produce  but 
stalks  that  perish  as  they  appear. 
One  of  the  principal  causes  of  its 
loss  is  the  scorching;  that  is,  the 
accident  to  which  it  is  liable,  when, 
after  a  shower  of  rain,  the  sun  sud- 
denly shines  and  darts  its  hot  rays 
on  the  ground ;  the  water,  which 
has  not  had  time  to  penetrate,  heats 
so  much,  that  the  young  and  weak 
plant,  extremely  sensible  at  the  root, 
droops,  fades  away,  and  is  burnt  up. 

2df   On  the  Sowing y  and  proper 
Seasmi  for  it. 

The  lands  being  all  prepared,  and 
well  ploughed,  to  be  ready  for  the 
north  westers,  or  heavy  squalls  of 
wind  and  rain  from  the  north-west, 
which   happen    in   the   month   of 
March,  it  is  the  best  method  to 
sow  (which  is  done  the  same  way 
as  wheat  or  corn  is  in  Europe,  by 
broad  cast,)  as  much  seed  (12  lbs. 
of  seed  is  enough  for  an  acre,  but 
some  people  sow  15  and  even   18 
lbs.)  as  can  be  conveniently  done 
after  the  second  squall;  this  gene- 
rally happens  in  this  part  of  the 
country,  about  the  20th  or  25th  of 
March,  or  the  beginning  of  April. 
The  sowing  should,  by  no  means, 
take  place  when  the  ground  is  hot 
and  dry;  for,  though  a  heavy  shower 
may  moisten  the  soil,  it  does  not 
sufficiently  cool  the  ground  to  re- 
ceive the  seed;  and  it  is  most  pro- 
bable that  both  the  seed  and  labour 
will  be  lost,  through  heat  killing 
the  sprouts  as  soon  as  they  shoot, 
and  the  land  must  then  be  ploughed 
and  sown  again;  although  the  re- 
sowings  very  seldom  succeed  well. 
The  latter  part  of  March,  and  be- 
ginning of  April,  is  the  best  time 
for   sowing;   but  the  whole  crop 
should  be  sown  before  the  month 
of  May  commences,  provided  the 
weather  is  not  so  hot  and  dry  as  to 
render  it  impossible.     When  the 
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soil  is,  good,  and  the  plant  kept  free 
from  weeds,  the  leaf  will  be  rich 
and  the  produce  in  proportion;  but, 
if  neglected,  and  the  weeds  be  suf- 
fered to  abound,  the  plant  will  be 
weak  and  sickly,  the  leaf  thin,  and 
the  produce  small.  The  medium 
produce  from  a  beger,  or  one-third 
of  an  acre  of  plant,  should  be  about 
three  surs,  or  six  lbs.  of  Indigo. 

3d,  Of  the  proper  time  of  Cutting. 

The  Indigo  plant  is  generally  fit 
to  begin  cutting  about  the  begin- 
ning of  July;  although,  in  some 
places,  they  commence,  when  dan- 
ger is  apprehended  from  the  inun- 
dation, about  the  15th  or  20th  of 
June.  Before  commencing,  the 
most  forward  plant  ought  to  be  in- 
spected, to  see  if  it  is  thoroughly 
ripe;  and,  by  always  taking  that 
which  is  ripest  first,  the  plant  which 
is  farthest  behind  will  have  time  to 
come  to  perfection,  and  be  ready 
for  the  sickle  by  the  time  the  other 
is  finished.  To  know  if  the  plant 
be  ripe  enough  to  cut.  we  examine 
where  the  branches  join  to  the  stock ; 
and  if,  in  the  upper  part  of  that 
joint,  the  buds  begin  to  appear,  the 
plant  is  fit  to  cut ;  and,  when  these 
buds  come  out  full,  and  blossom 
with  a  small  red  flower,  the  plant 
is  at  its  greatest  perfection,  and  will 
then  yield  the  most  produce.  There 
is  another  way  to  judge  of  the  plant, 
which  is  by  the  substance  of  the 
leaf.  Take  a  leaf  from  one  of  the 
plants,  and  double  it  back,  with  the 
point  towards  the  stalk ;  and,  if  it 
is  fit  for  cutting,  it  will  break  short 
across  the  middle  of  the  leaf  when 
pressed;  but,  if  unripe,  it  will  bend 
flat  together,  and  not  break.  This 
last  is  a  good  way  of  judging,  when 
the  plant  is  on  good  ground,  and 
the  foliage  luxuriant;  but,  in  a  poor 
exhausted  soil,  where  the  plant  is 
weak,  the  leaf  has  seldom  sufficient 
substance  in  it  to  break.     In  this 


case,  the  buds  coming  out,  is  the 
only  way  to  know  the  degree  of 
ripeness. 

Uh,  On  the  Process  for  obtaining 
the  Dye, 

The  method  used  for  extracting 
the  dye  is  fermentation  and  beat- 
ing, which  is  conducted  in  two- 
storey-built  brick  cisterns,  or  vats, 
which  are  placed  like  two  steps  of 
a  stair,  the  floor  of  the  one  being 
elevated  above  that  of  the  other 
about  two  feet;  the  highest  of  which 
is  generally  built  twenty  feet  square 
and  three  feet  deep,  and  is  called 
the  steeper^  because  in  it  the  fer- 
mentation is  conducted.  In  the 
middle  of  the  wall,  between  the  two 
vats,  at  the  bottom  of  this  cistern, 
there  is  a  small  plug-hole,  through 
which,  when  the  process  of  fermen- 
tation has  finished,  the  fluid  is  run 
off  into  the  lower  cistern,  which  is 
denominated  the  heater;  because 
in  it  the  process  of  beating  the  fluid 
by  paddles,  to  separate  the  fecula 
from  the  water  is  performed ;  it  is 
always  of  the  same  breadth  with 
the  steeper,  but  generally  a  third 
longer.  The  plant  is  brought  into 
the  factory,  from  the  fields,  on  carts 
or  in  boats.  As  soon  as  a  suffi- 
cient quantity  to  fill  one  vat  has  ar- 
rived, they  begin  filling ;  the  plant 
is  then  laid,  in  regular  tiers,  in  the 
steeper,  till  it  is  filled  within  five  or 
six  inches  of  the  top.  As  it  is  ab- 
solutely necessary  to  prevent  the 
too  great  dilation  of  the  herb  in  the 
steeping-vat,  the  edge  of  which  it 
will  soon  rise  over,  there  are  long 
irons  built  into  the  two  side-walls, 
directly  opposite  one  another;  to 
these,  which  project  about  four 
inches,  are  fastened,  by  mortises, 
made  to  fit  the  irons,  six  posts  of 
wood,  six  feet  long,  and  rising  above 
the  top  of  the  vat  about  two  feet. 
These  posts,  which  are  called  the 
keys,  have  towards  their  upper  ex- 
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emity  a  number  of  small  holes ; 
on  these  posts,  three  heavy  beams, 
the  length  of  the  vat,  traverse  it  by 
niches  made  at  each  end  of  them. 
When  the  vat  is  loaded,  fom*  grat- 
ings of  bamboo,  large  enough  to 
cover  the  surface  of  the  vat,  are 
laid  over  the  plant ;  and,  over  these, 
five  or  six  long  bamboos,  over  all 
the  above-mentioned  beams,  are  let 
down,  and  fastened  by  an  iron  pin 
put  into  one  of  the  holes  at  the  top 
of  the  keys.  As  soon  as  these 
beams  are  secured,  the  vat  is  filled, 
as  quickly  as  possible,  with  water, 
which  is  generally  done  in  about 
half  an  hour,  with  two,  three,  or 
four  pair  of  pumps,  according  to 
the  size  of  the  factory;  a  factory  of 
twelve  pair  of  vats  has  general- 
ly four  pair  of  pumps,  and  so  on. 
In  filling  the  vat  with  water, 
about  three  or  four  inches  should 
be  left  empty,  as  the  liquor  will 
swell  so  much  during  the  fermen- 
tation. After  all  the  vats  have  been 
brought  into  regular  use,  the  fer- 
mentation will  be  completed  in  ten 
or  eleven  hours;  though,  for  the  first 
or  second  day,  they  may  require 
thirteen  or  fourteen  hours;  but  the 
length  of  time  required,  depends 
greatly  on  the  temperature  of  the 
weather.  After  the  plant  has  been 
in  steep  about  nine  or  ten  hours, 
the  vats  should  be  visited,  and  the 
progress  of  the  fermentation  mark- 


ed;  by  that  time  it  will  begin  to 
swell,  and  throw  up  frothy  bubbles, 
which  in  a  short  time  will  rise  in 
little  pyramids,  white  at  first,  but, 
after  being  some  time  exposed  to 
the  air,  they  grow  blue,  and  then 
assume  a  deep  purple.  The  fer- 
mentation now  becomes  more  vio- 
lent, the  liquor  swells  fast,  and  boils 
and  bubbles  up  over  the  whole  vat. 
This  is  the  critical  time  to  observe 
it ;  any  part  of  the  surface,  that  does 
not  rise  in  bubbles,  is  covered  witli 
a  thick  copperish  scum.  While  the 
liquor  continues  to  swell,  you  may 
let  it  ferment  safely ;  but,  as  soon 
as  it  stops  rising,  it  must  be  imme- 
diately let  off  into  the  beater.  Great 
care  should  be  taken  not  to  let  it 
go  beyond  this  point ;  it  is  better  to 
be  a  little  under  in  fermentation 
than  to  exceed,  as  then,  though  you 
may  lose  a  trifle  in  quantity,  by 
properly  managing  the  beating,  the 
quality  will  be  good.  The  fermen- 
tation of  vats,  in  the  first  or  second 
day's  working,  does  not  show  those 
strong  bubbling  signs,  which  are 
constant  after  vats  have  been  work- 
ed some  time.  The  first  day's  fer- 
mentation goes  on  slowly  and  si- 
lently, throwing  up  a  frothy  scum, 
which  rises  very  slowly,  and  will 
probably  take  14?  or  even  15  hours 
to  ferment  properly. 

fTo  be  concluded  in  our  next.  J 


SYMPATHETIC  INKS. 


Among  the  amusing  experiments  of  the 
science  of  chemistry,  the  exhibition  of 
sympathetic  ink  holds  a  distinguished 
place.  These  liquids,  when  written 
with,  leave  no  visible  traces  behind : 
the  writing  only  becomes  sensible  when 
some  known  re-agent  is  applied  to  it. — 
We  shall  here  mention  a  few  of  these 
"  inks  "  out  of  the  great  number  which 
hut  a  slight  acquaintance  with  chemis- 
try will  suggest  to  the  student. — The 
sympathetic  inks  may  be  laid  on  paper 
either  with  a  camel  hair  pencil  or  a  pen; 
but,  whichever  is  used,  it  is  necessary 


that  the  instrument  be  perfectly  clean — 
the  presence  of  the  smallest  conceivable 
quantity  of  any  foreign  body  will  go 
nigh  to  spoil  the  effect.  The  best  thing 
to  employ  is  a  clean  fresh  cut  pen. 

1.  Write  with  weak  tincture  of  galls — 
the  characters  will  be  invisible.  Moisten 
the  paper  with  a  feather  dipped  in  a 
weak  sokition  of  sulphate  of  iron — the 
writing  will  become  black. 

2.  Write  with  a  weak  solution  of 
prussiate  of  potass — the  letters  will  be 
invisible.  Moisten  the  paper,  as  in  the 
l)receding  experiment,  with  a  weak  so- 
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lution  of  sulphate  of  iron — the  writing 
will  assume  a  fine  blue  coloiu*. 

3.  Wash  paper  M'ith  a  solution  of  sul- 
phate of  iron,  and  suffer  it  to  di"y;  when 
written  upon  this  paper,  solution  of  prus- 
siate  of  potass  produce  blue  letters,  and 
tincture  of  galls  black  ones;  but,  upon 
common  paper,  they  make  colourless 
marks. 

4.  Most  acids,  diluted,  and  written 
with,  leave  marks  which  are  invisible 
till  the  paper  is  heated,  when  they  be- 
come black;  the  heat  concentrating  the 
weak  acid,  and  enabling  it  to  char  the 
paper. 

5.  Write  with  a  weak  solution  of  ni- 
trate of  silver,  and  let  the  writing  dry 
in  the  dark — it  will  be  invisible ;  fold  up 
the  paper  so  as  to  keep  the  writing  in 
the  dark — it  will  continue  invisible;  but, 
expose  the  writing  to  the  light  of  the 
sun — it  will  become  black.  The  nitrate 
©f  silver  has  the  property  of  being  decom- 
posed by  light ;  a  black  colour  being  ac- 
quired by  the  metal  oxide. 

6.  Characters  written  with  a  solution 
of  equal  parts  of  sulphate  of  copper  and 
muriate  of  ammonia,  have  a  i/ellow  colour 
when  heated;  but  are  invisible  when 
cold. 

7.  Write  with  a  weak  solution  of  mu- 
riate of  copper — the  writing  is  invisible 
when  cold,  but  yelloiu  when  heated. 

8.  Write  with  a  weak  solution  of  ni- 
tro-muriate  of  gold,  and  dry  the  writing 
in  the  dark — it  will  be  invisible.  Moisten 
the  paper,  by  means  of  a  feather  or  bit 
of  spunge,  with  a  solution  of  muriate  of 
tin^the  writing  will  then  assume  a 
pu^e  colour. 

9.  Write  with  a  solution  of  nitrate  of 
bismuth — the  writing  vnW  be  invisible. 
Immerse  the  paper  in  water — the  char- 
acters will  then  be  legible.  The  water 
decomposes  the  salt,  and  causes  the  white 
oxide  of  bismuth  to  be  precipitated. 

10.  Expose  a  paper  upon  which  you 
have  written  with  nitrate  of  bismuth,  to 
the  vapour  of  water  impregnated  with 
sulphuretted  hydrogen — the  writing  will 
become  black.  It  being  the  property  of 
bismuth  to  be  thus  affected  by  sulphur- 
etted hydrogen. 

11.  Let  a  paper  upon  which  you  have 


written  with  nitrate  of  bismuth  be  mois- 
tened with  solution  of  prussiate  of  potass 
— the  writing  will  assume  a  beautiful  yel- 
low colour :  a  prussiate  of  bismuth  being 
formed. 

12.  Write  with  a  solution  of  sulphate 
of  copper — no  writing  will  be  visible. 
Wash  the  paper  with  solution  of  prus- 
siate of  potass — the  writing  will  then  get 
a  reddish-brown  colour :  prussiate  of  cop- 
per being  formed. 

13.  Write  with  a  solution  of  super- 
acetate  of  lead — the  writing  will  be  in- 
visible. Hold  the  paper  over  a  saucer 
containing  liquid  sulphuretted  hydrogen 
— the  writing  will  become,  first  black, 
and  then  glittering  like  silver.  The  me- 
tallic salt  is  decomposed  by  the  sulphur- 
etted hydrogen,  which  robs  it  of  its 
oxygen,  and,  consequently,  the  lead  is 
gradually  reduced  to  its  metallic  state. 

14.  Digest,  in  a  sand-bath,  for  some 
hours,  one  part  of  cobalt  or  zaffre,  with 
four  parts  of  nitric  acid,  add  to  the  solu- 
tion one  part  of  muriate  of  soda  and  four 
times  as  much  water  as  acid,  and  filter 
the  solution.  This  is  the  green  sympa- 
thetic ink. 

15.  Upon  a  fire-screen  let  there  be 
drawn  a  representation  of  winter,  with 
trees  destitute  of  foliage,  and  ground 
covered  with  snow.  Let,  however, 
every  part  of  the  picture  which,  if  the 
scene  represented  summer,  would  be 
green,  be  covered  with  the  sympathetic 
ink.  No.  14.  Draw,  for  instance,  leaves  on 
the  trees,  and  grass  on  the  ground.  These 
marks  will  not  be  visible ;  the  picture 
will  still  bear  the  aspect  of  winter.  But, 
let  the  fire-screen  be  placed  near  the  fire, 
then  the  view  will  exhibit  all  the  verdure 
of  summer.  When  allowed  to  cool,  the 
verdure  disappears ;  but  it  may  be  again 
revived,  by  the  same  means  as  before, 
and  that  as  often  as  desired — provided, 
that  the  paper  be  not  heated  beyond  a 
certain  point;  for,  if  heated  too  much 
the  ink  will  assume  a  permanent  brown 
colour. 

16.  Write  with  a  diluted  solution  of 
acetate  of  cobalt  (made  by  dissolving 
oxide  of  cobalt  in  acetic)  ;T-the  writing 
will  be  invisible  till  the  paper  i;^  heated, 
when  it  becomes  blue. — Chem.  Redrea. 


VARIOUS  COMMUNICATIONS. 


CALCULATION  OF  STEAM 

ENGINES. 
Sir, — In  your  useful  Magazine,  Num- 
ber XXXIX,  I  find  a  Table  on  the  cal- 


culation of  engines.     You  presume  the 
engine  to  work  at  the  pressure  of  10  lbs. 
upon  the  square  inch  of  the  piston. 
But  one  great  omissictn^  in  my  opinion, 
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is,  that  you  do 'not  say  what  size  of  a 
boiler  is  necessary  to  produce  such  a 
quantity  of  steam  as  to  give  the  pressure. 

1  must,  therefore,  consider  your  Table 
incomplete,  until  you  add  another  co- 
lumn, mentioning  the  size  of  boilers  ne- 
cessary for  each  engine,  or  stating  how 
many  inches  of  area  of  boiler  (at  the  top 
of  the  water,)  is  allowed  to  one  inch  of 
the  area  of  cylinder. 

By  inserting  the  above  in  your  Maga- 
zine, I  hope  a  satisfactory  answer  will 
be  obtained  from  some  of  your  very  nu- 
merous Correspondents ;  and,  in  so  do- 
ing, you  will  confer  a  favour  upon  one 
of  your  constant  readers,  and  very  hum- 
ble servant, 

A  FiFESHiRE  Mechanic. 

Dunfenmline,  12th  Oct.  1824. 

QUERY. 

If  the  piston  of  an  engine  moves  at 
the  rate  of  220  feet  per  minute,  will  en- 
gines of  the  same  diameter  of  cylinder 
have  the  same  power,  whatever  be  the 
length  of  stroke?  or,  will  an  engine  of  a 

2  feet  stroke,  making  35  in  a  minute, 
have  the  same  power  as  an  engine  of  a 

3  feet  stroke,  making  SGI-  in  a  minute  ? 

A.  F.  M. 


PERPETUAL  MOTION. 

Sir, — You  will  observe  by  the  sequel 
I  am  no  Mechanic ;  but  as  you  seem  to 
encourage  youthful  endeavours,  I  pre- 
sume to  trouble  you  virith  the  following. 
Perhaps  some  more  intelligent  Corres- 
pondent may  improve  the  hints  given, 
or  be  able  to  give  a.  just  refutation  oi  them, 
I  thought  I  had  discovered  the  perpetual 
motion.    The  method  which  appeared  to 


me  likely  to  answer,  was  this: — Place  a 
wheel  in  a  large  cistern,  so  that  it  may 
turn  round  without  touching  the  water 
at  the  bottom,  and  that  the  water  falling 
upon  the  wheel  may  not  escape  the  cis- 
tern. Attach  this  wheel  to  the  end  of  a 
beam,  or  balance,  by  a  crank ;  to  the  other 
end  of  this  balance,  attach  a  pump,  or 
pumps  to  raise  a  sufficient  quantity  of 
water  from  the  cistern  to  drive  the  wheel; 
raise  this  water  into  another  cistern, 
about  double  the  height  of  the  wheel ; 
below  this  cistern,  place  another  con- 
taining a  wheel  of  the  same  size,  and  in 
the  same  situation  as  the  former.  The 
water  in  the  highest  cistern  would  turn 
this  wheel,  and  the  water  in  the  middle 
cistern  would  drive  the  first  mentioned 
wheel,  (being  lower  than  the  other.) 
You  will  observe,  the  intention  of  the 
higher  wheel  is  to  drive  machinery,  as 
the  power  of  the  lower  one  is  exhausted, 
(or,  as  I  afterwards  understood,  over- 
come,) by  working  the  pumps. 

I  am  informed  that  a  wheel  will  only 
raise  two-fifths  of  the  quantity  of  water 
sufficient  to  drive  itself  double  its  own 
height.  Should  this  machine  be  em- 
ployed, and  a  steam  engine  used  to  raise 
the  remainder  of  the  water  necessary, 
would  it  not  be  a  considerable  saving 
of  coals,  instead  of  using  the  steam  en- 
gine as  is  at  present  done?  And  could 
not  friction  wheels,  (I  mean  two  wheels 
on  either  side  of  the  power  wheels,  on 
which  their  axis  would  rest,  converting 
the  sliding  into  a  rolling  friction,)  be  em- 
ployed to  lessen  the  friction  of  the  power 
wheels? 

I  am,  Sir,  your's,  respectfully, 

M.  P. 


SOLUTION  OF  THE  WEAVER'S  BEAM  QUERY.  » 

(See  Page  399,  Vol.  I.) 
It  is  evident  that  this  is  nothing  more  than  the  area  included  between  two  circles, 
the  less  being  the  end  of  the  beam,  the  greater  being  the  beam  with  the  cloth  upon 
it.  Now,  according  to  the  question,  the  thickness  of  the  cloth  =  J^th  of  an  inch, 
therefore,  each  round  of  cloth  will  increase  the  diameter  by  twice  the  thickness  of 
the  cloth,  or  Jjth  of  an  inch. 

J&j/  Mensuration. 
24 
o  14^1500  =  '7.63944  =  diameter  of  the  beam. 

tV  X  95  =  8.63636  =  diffisrences  of  the  diameters. 


16.27580=  diameter  of  the  beam  with  the  cloth  upon  it. 

( (16,27584-7,63944)  X8,63636)X,'3'854=  162,21698724  square  inches.    Hence. 

162,21678724  X  22 


36 


=  99, 1326  Yards.     Answei: 
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Otherwise  hy  Progression. 
^  X  3,1416  =  .2856  =  the  common  difference  or  increase  of  each  round. 
24  ^  -i^  =  24. 1428  =  the  first  term. 

24. 1428  +  (94  X  -2856)  =  50.9892  =  the  last  term. 

J .95 

50.9892  +  24. 1428  X  y  =  3568,77  inches. 

3568.77 


36 


99,1326  Yards.   Answer. 


A  Paekhead  Weaver. 


SCIENTIFIC  INTELLIGENCE. 


On  the  separation  of  Iron  from  other 
Metals.— By  J.  E.  W.  Herschel,  Esq.— 
The  solution  containing  iron  is  to  be 
brought  to  the  maximum  of  oxidation 
which  can  be  communicated  to  it  by 
boiling  with  nitric  acid.  It  is  then  to 
be  just  neutralized  while  in  a  state  of 
ebullition,  by  carbonate  of  ammonia. 
The  whole  of  the  iron  to  the  last  atom 
is  precipitated,  and  the  whole  of  the 
other  metals  present,  (which  I  suppose 
to  be  manganese,  cerium,  nickel,  and 
cobalt,)  remains  in  solution. 

The  precautions  necessary  to  ensure 
success  in  this  process  are  few  and  sim- 
ple. In  the  first  place,  the  solution 
must  contain  no  oxide  of  manganese  or 
cerium  above  the  first  degree  of  oxida- 
tion, otherwise  it  will  be  separated  with 
the  iron.  It  is  scarcely  probable  in  or- 
dinary cases  that  any  such  should  be 
present,  the  protoxides  only  of  these 
metals  forming  salts  of  any  stability ;  but 
should  they  be  suspected,  a  short  ebulli- 
tion with  a  little  sugar  will  reduce  them 
to  the  minimum.  If  nitric  acid  be  now 
added,  the  iron  alone  is  per-oxidized, 
the  other  oxides  remain  at  the  minimum. 
Moreover,  in  performing  the  precipita- 
tion the  metallic  solution  should  not  be 
too  concentrated,  and  must  be  agitated 
the  whole  time,  especially  towards  the 
end  of  the  process ;  and  when  the  acid  re- 
action is  so  far  diminished  that  log-wood 
paper  is  but  feebly  affected  by  it,  the  al- 
kaline solution  must  be  added  cautious- 
ly, in  small  quantities  at  a  time,  and  in 
a  diluted  state.  If  too  much  alkali  be 
added,  a  di*op  or  two  of  any  acid  will  set 
all  right  again  ;  but  it  should  be  well  ob- 
served, as  upon  this  the  whole  rigour  of 
the  process  depends,  that  no  inconveni- 
ence can  arise  from  slightly  surpassing 
the  point  of  precise  neutralization,  as  the 
newly  precipitated  caibonates  of  the 
above  enumerated  metals  are  ready  solu- 
ble, to  a  certain  extent,  in  the  solutions 


in  which  they  are  formed,  (though  per- 
fectly neutral).  In  the  cases  of  cobalt 
and  cerium,  this  re-dissolution  of  the 
recent  precipitate  formed  by  carbonate 
of  ammonia  is  very  considerable,  and 
a  solution  of  either  of  these  metals, 
thus  impregnated  with  the  metallic 
carbonate,  becomes  a  test  of  the  pre- 
sence of  peroxide  of  iron,  of  a  delicacy 
siu^assing  most  of  the  re-agents  used  in 
chemistry,  the  minutest  trace  of  it  being 
instantly  thrown  down  by  them  from  a 
boiling  solution,  provided  no  marked  ex- 
cess of  acid  be  present.  To  be  certain, 
however,  that  we  have  not  gone  too  far, 
it  is  advisable,  after  separating  the  fer- 
ruginous precipitate,  to  test  the  clear 
liquid,  while  hot,  with  a  drop  of  the 
alkaline  carbonate.  If  the  cloud  which 
this  produces  be  clearly  re-dissolved  on 
agitation,  we  may  be  sure  that  only  iron 
has  been  separated.  If  otherwise,  a  lit- 
tle acid  must  be  added,  the  liquor  poured 
again  through  the  filter,  so  as  to  wash 
the  precipitate,  and  the  neutralization 
performed  anew. — Phil.  Trans. 


Uninflammable  Clothes. — M.  Gay-Lus- 
sac  announced  in  the  sitting  of  the  Aca- 
demy of  Sciences,  6th  Nov.  1820,  that 
linen  dipped  in  a  solution  of  phosphate 
of  ammonia  became  incombustible.  MM. 
Merat-Gulliot,  father  and  son,  apotheca- 
ries at  Auxerres,  have  since  shown  that 
the  acidulous  phosphate  of  Ume  possesses 
the  same  property.  In  fact,  linen,  mus- 
lin, wood,  paper,  straw,  impregnated 
with  a  solution  of  this  salt  at  30°  or 
35°  of  concentration  (1.26  to  1.30),  and 
diied,  became  absolutely  uninflammable, 
and  consequently  unfit  to  communicate 
fire.  They  carbonize,  or  char,  when 
they  are  exposed  to  a  very  intense  flame, 
but  the  carbonization  does  not  extend 
beyond  the  focus  of  heat  in  which  they 
are  plunged. — Joiirn.  (f  Science. 
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Paste  Jhr  dressing  Webs. —  It  is  well 
known  that  weavers  are  obliged  to  work 
in  damp  shops,  to  prevent  the  dressing 
of  the  web  from  drying  and  hardening. 
M.  Dubue  has  read  lately  a  Memoir  be- 
fore the  Academy  of  Sciences  at  Rouen, 
on  the  subject  of  pastes,  8ec.,  in  which  he 
shews  that  a  very  minute  addition  of 
lime  to  them,  renders  them  so  retentive 
or  absorbent  of  moisture,  that  webs  dress- 
ed with  such  pastes,  may  be  wove  in  the 
upper  and  drier  chambers  of  a  house,  as 
well  as  in  the  lower  and  ill-aired  with 
the  usual  dressing.  The  plan  is  un- 
doubtedly judicious.  Muriate  of  lime 
may  be  had  at  a  very  trifling  expense 
from  those  apothecaries  who  prepare  wa- 
ter of  ammonia.  The  waste  whitening 
steep  of  the  bleacher  is  merely  a  solu- 
tion of  muriate  of  lime. — lb. 


Presentation  of  Milk. — The  following 
method  is  recommended  for  the  preser- 
vation of  milk,  either  at  sea  or  in  warm 
climates.  Provide  pint  or  quart  bottles, 
which  must  be  perfectly  clean,  sweet, 
and  dry;  draw  the  milk  from  the  cow, 
into  the  bottles,  and  as  they  are  filled, 
immediately  cork  them  well  up,  and  fas- 
ten the  corks  with  packthread  or  wire. 
Then  spread  a  little  straw  on  the  bottom 
of  a  boiler,  on  which  place  the  bottles, 
with  straw  between  them,  until  the  boil- 
er contains  a  sufficient  quantity.  Fill 
it  up  with  cold  water;  heat  the  water, 
and  as  soon  as  it  begins  to  boil,  draw  the 
fire,  and  let  the  whole  cool  gradually. 
When  quite  cold,  take  out  the  bottles, 
and  pack  them  with  straw  or  saw-dust 
in  hampers,  and  stow  them  in  the  cool- 
est part  of  the  ship,  or  in  a  cool-place. 
Some  years  since,  there  was  a  Swedish 
or  Danish  vessel  at  Liverpool,  having 
milk  onboard  preserved  in  this  manner; 
"dyjiad  been  carried  twice  to  the  West 
ifdies  and  back  to  Denmark,  and  had 
been  above  eighteen  months  in  the  bot- 
tles; nevertheless,  it  was  as  sw^eet  as 
when  first  taken  from  the  cow. — New 
Monthly  Mag. 


Preservation  of  Cauliflowers. — These 
vegetables  have  been  preserved  for  two 
or  three  months  by  digging  a  trench 
under  a  wall,  eighteen  inches  wide  and . 
deep,  laying  in  the' cauliflowers  with  the' 
stems  inclined  upwards,  and  covering 
the  whole  in  with  earth,  heaping  up  tlie 
surface  in  an  inclined  form,  so  that  the 
rain  should  run  ofi; 


Use  of  Larch  Bark  in  Tanning. — Mr. 
E.  Smith,  from  repeated  trials  made  by 
himself  and  friends,  strongly  recom- 
mends the  use  of  larch  bark  in  tanning, 
not  only  for  light  calf,  deer,  or  sheep's 
skins,  but  for  stout  hides;  and  states, 
that  sole-leather  tanned  with  it,  and 
worn  against  other  leather  tanned  with 
vallonia,  resisted  the  wear  better,  and 
did  not  imbibe  so  much  water.  He 
then  asks  whether  there  is  any  further 
occasion  for  the  importation  of  Dutch 
or  German  bark. — Journ.  of  Science. 


Preservation  of  Fresco  Painting.— A. 
new  process  for  removing  frescoes  from 
one  wall  to  another  without  injury  to 
the  painting,  has  been  devised  by  Signor 
Steffano  Barezzi,  of  Milan.  The  pic- 
ture is  covered  with  a  prepared  canvass 
to  which  it  adheres,  and  is  thus  detach- 
ed from  the  wall.  The  canvass  is  after- 
wards applied  to  another  wall,  to  which 
the  painting  again  attaches  itself  without 
the  least  trait  being  destroyed.  The 
practicability  of  this  method  has  been  suc- 
cessfully proved,  and  the  inventor  is  now 
employed  in  transferring  a  large  fresco 
from  the  church  Delia  Pace,  at  Rome. 
Great  expectations  are  entertained  that 
he  will  be  able  thus  to  rescue  from  de- 
struction the  celebrated  Cena  of  Leonar- 
do da  Vinci. — Mag.  of  Fine  Arts,  474. 


Green  Paint. — Gas  tar,  mixed  with 
yellow  ochre,  makes  an  excellent  green 
paint,  very  useful  for  preserving  coarse 
wood  work  or  other  articles. — Journ.  of 
Scietice. 


Economics. — In  pulling  down  lately 
the  vestry  wall  of  a  chapel,  near  the 
Lago  Maggiore,  which  had  been  built 
more  than  300  years  ago,  as  appears  by 
good  documents,  there  w^as  discovered 
embedded  in  the  mortar  of  the  wall,  three 
eggs,  which  were  found  to  be  fresh.  M. 
Cadet,  after  relating  this  fact,  states  that 
naturalists  bring  from  America  and  In- 
dia birds'  eggs,  covered  with  a  film  of 
wax,  which,  after  removing  the  wax 
with  alcohol,  may  be  hatched.  He  then 
talks  of  a  man  who  sold  eggs  at  the  pub- 
lic market  in  Paris,  which  had  been  pre- 
served upwards  of  a  year  in  a  peculiar 
composition.  A  slight  layer  of  carbonate 
of  lime  observed  on  these  eggs  induced 
M.  Cadet  to  suspect  that  lime-water  was 
the  preservative  composition.  He  after- 
wards made  experiments  on  this  point, 
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under  direction  of  the  Council  of  Salu- 
brity of  Paris,  and  succeeded  in  keeping 
eggs  perfectly  sound  during  nine  months 
and  ten  days,  the  period  of  the  experi- 
ments. We  believe  this  means  of  pre- 
serving eggs  has  been  long  knovt'n  to 
housekeepers  in  this  country,  but  it  is 


less  practised  than  it  deserves  to  be.  If 
every  farmer  would  cause  the  eggs  of  his 
poultry  to  be  put  into  a  cask  of  lime- 
water  the  moment  they  were  laid,  the 
inhabitants  of  London  might  enjoy  bet- 
ter breakfasts  than  they  do  at  present.— 
Journal  of  Science. 


THE  WHOLE  SCIENCE  OF  PHRENOLOGY. 


Without  eltherprofessingor  denying  our 
belief  in  this  system  of  the  human  mind, 
founded  on  the  developement  of  certain 
organs  which  Phrenologists  affirm  they 
have  discovered  in  the  brain,  we  shall 
proceed  to  give  a  short  account  of  their 
situations  and  functions,  either  for  the 
amusement  or  the  instruction  of  our 
readers,  but  chiefly  with  a  view  of  mak- 
ing them  somewhat  acquainted  with  a 
science,  which  at  present  occupies  the 
public  attention,  and  of  putting  it  in  their 
power  to  make  observations  for  them- 
selves. 

PROPENSITIES. 

1.  Amativeness. — Situation.  The 
cerebellum  is  the  organ  of  this  propen- 
sity ;  it  is  situated  between  the  mastoid 
process  on  each  side,  and  the  projecting 
point  in  the  middle  of  the  transverse 
ridge  of  the  occipital  bone  j  i.  e,  at  the 
back  of  the  neck,  or  lower  part  of  the 
head.  The  size  is  indicated  by  the 
thickness  of  the  neck  at  these  parts. 
Function.    The  sexual  passions.  Venery. 

2.  Philoprogenitiveness. —  Situa- 
tion. Above  the  middle  part  of  the  ce- 
rebellum, corresponding  to  the  general 
protuberance  of  the  occiput ;  it  is  above 
Amativeness.  Function.  The  instinc- 
tive love  of  oiFspring  in  general.  Pa- 
rental affection. 

3.  Co  N  c  ENTR  ATIVENESS. — Situation. 
Above  Philoprogenitiveness,  and  below 
Self-Esteem.  Function.  The  faculty  of 
concentrating  several  powers  to  one  ob- 
ject.    Study. 

4.  Adhesiveness. — Situation.  On 
each  side  of  Concentrativeness,  above 
Philoprogenitiveness,  and  just  above  the 
lambdoidal  suture.  Function.  The  in- 
stinctive tendency  to  attach  ourselves  to 
others,  to  animals,  or  to  objects.  Friend- 
ship. 

5.  COMBATIVENESS. — Situation.  At 
the  inferior  and  mastoid  angle  of  the 
parietal  bone,  behind  the  ear,  next  to 
Philoprogenitiveness  and  Adhesiveness. 
Function.  Courage  and  the  propensity 
to  attack.     Quarrelsomeness. 


6.  Destructiveness.  —  Situation.  — 
Above  the  ear,  corresponding  to  the 
squamous  plate  of  the  temporal  bone, 
below  Secretiveness,  and  next  to  Com- 
bat! veness.  Function.  Desire  to  destroy 
in  general     Murder. 

7.  Constructiveness. — Situation. — 
At  that  part  of  the  frontal  bone,  above 
the  spheno-temporal  suture,  next  Ac- 
quisitiveness, about  1^  inch  from  the 
eye,  and  nearly  in  a  line  with  Destruc- 
tiveness.  Function.  The  tendency  to 
construct  in  general.     Mechanical  skill. 

8.  Acquisitiveness. — Situation.  At 
the  anterior  inferior  angle  of  the  parietal 
bone,  between  Constructiveness  and  Se- 
cretiveness. Function.  Desire  to  pos- 
sess in  general.     Avarice,  theft. 

9.  Secretiveness.  — Situation.  At 
the  inferior  edge  of  the  parietal  bones, 
above  Destructiveness,  or  in  the  middle 
of  the  latter  portion  of  the  brain. 
Function.  Tendency  to  conceal.  Cun- 
ning, deceit. 

SENTIMENTS. 

10.  Self-Esteem. —  Situation.  At 
the  top  of  the  head  above  the  posterior, 
or  sagital  angle  of  the  parietal  bones, 
above  Concentrativenes.  Function.  Self- 
love  in  general.  Dignity,  conceit,  pride, 
selfishness. 

11.  Love  OF  Approbation.  Situa- 
tion.—  On  each  side  of  Self-Esteem, 
about  half  an  inch  from  the  lambdoidal 
suture.  Function.  Love  of  other's 
esteem,  and  the  expression  of  it  in  praise. 
Bashfulness,  fame. 

12.  Cavtious-sess.—~ Situation,  Near 
the  middle  of  the  parietal  bone,  where 
ossification  generally  begins,  between 
love  of  Approbation  and  Secretiveness. 
Function*  The  emotion  of  fear  in  gene- 
ral.    Care,  deliberation,  doubt,  panic. 

13.  BETfiEVOL^iiCE.— Situation.       At 

the  upper  part  of  the  frontal  bone,  in  the 
coronal  aspect,  before  the  fontanel,  above 
the  brow,  next  Veneration.  Function. 
Desire  of  the  happiness  of  others.  Phi- 
lanthropy, hospitality. 

14.  Veneration.  —  Situation.      At 
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the  middle  of  the  coronal  aspect,  at  the 
bregma,  or  fontanel,  between  Benevo- 
lence and  Firmness.  Function.  The  sen- 
timents of  respect,  reverence,  and  adora- 
tion.    Religion,  idolatry,  toryism. 

15.  Hope. — Situation.  On  each  side 
of  Veneration,  under  part  of  the  frontal, 
and  part  of  the  parietal  bones.  Func- 
tion. Tendency  to  believe  in  the  possi- 
bility of  attaining  our  desires.  Belief, 
credulity. 

16.  Ideality. — Situation.  Along  the 
lower  edge  of  the  temporal  ridge  of  the 
frontal  bone,  above  Acquisitiveness. 
Function.  The  feeling  of  exquisiteness 
and  perfectibility.  Sensations  of  sub- 
lime and  beautiful.  Fine  Arts.  Enthu- 
siasm. 

Wonder. — Situation.  Above  Ideality. 
Function.  Sensations  of  novelty,  sur- 
prise, astonishment.  News,  mystery, 
supernatural  agency. 

17.  Conscientiousness.  — Situation. 
On  the  posterior  and  lateral  parts  of  the 
coronal  surface  of  the  brain,  above  Cau- 
tiousness, behind  Hope,  Function.  Feel- 
ings of  right  and  wrong.    Justice.    Duty. 

18.  Firmness. — Situation.  At  the 
posterior  part  of  the  coronal  surface  of 
the  head,  close  upon  the  middle  line,  be- 
tween Self-Esteem  and  Veneration. 
Function.  To  produce  determination, 
constancy,  perseverance,  and  fortitude. 
Decision  of  character,  obstinacy,  stub- 
bornness, infatuation. 

INTELLECT. 

19.  Individuality. —  Situation.  In 
the  middle  of  the  lower  part  of  the  fore- 
head, or  brow,  below  Comparison,  Nos. 
1  and  2.  Function.  The  desire  and 
ability  to  know  facts  and  things.  Phi- 
losophy, science,  metaphor. 

20.  Form. — Situation.  Between  the 
eyes ;  the  degrees  of  this  organ  corres- 
pond to  the  greater  or  less  developement  • 
of  brain,  situate  on  the  mesial,  or  inner 
side  of  the  orbitary  plates  of  the  frontal 
bone,  on  each  side  of  the  crista  galli. 
Function  To  judge  of  form,  to  distin- 
guish faces.     Imitative  arts. 

21.  Size.  —  Sitxiation.  Above  the 
eyes ;  below  Locality.  Function,  Fa- 
cility in  estimating  Size.    Perspective. 

22.  Weight  or  Resistance. — Situa- 
tion. Above  the  eyes ;  next  size.  Func- 
tion. To  judge  of  the  weight,  resistance, 
or  momentum  of  bodies.  Laws  of  Me- 
chanics. 

23.  CoLOaiiiNG. — Situation.  Above 
the  eyes;  next  Weight.  Function.  To 
perceive  colours.    Painting,  dyeing,  &c. 


24.  Locality. — Situation.  Above  Size 
and  Weight.  Function.  Local  memory. 
Desire  for  travelling.  Topography,  geo- 
graphy, astronomy,  landscape,  painting, 
&c. 

25.  Order. — Situation.  Above  the 
eyes ;  between  Colouring  and  Number. 
Function.  Love  of  order  and  arrange- 
ment. Desire  to  see  every  thing  in  its 
place. 

26.  Time. — Situation.  Above  Colour- 
ing and  Locality.  Function.  Recollec- 
tion of  dates,  judging  of  time  and  of  in- 
tervals in  general.  Chronology,  associ- 
ation. 

27.  Number — Situation  The  ai-ch  of 
the  eye- brow  is  either  much  pressed 
downward,  or  there  is  an  elevation  at 
the  external  angle  of  the  orbit,  next 
Order.  Function.  The  conception  of 
number  and  its  relations.  Arithmetic, 
algebra,  logarithms. 

28.  Tune. — Situation.  In  the  lateral 
part  of  the  forehead,  between  Construc- 
tiveness  and  Wit.  Function.  The  per- 
ception of  melody.     Taste  for  music. 

29.  Language.  Situation.  In  the 
eyes.  Function.  Faculty  of  acquiring 
the  knowledge  and  the  use  of  language. 
Style,  volubility,  verbal  memory. 

30.  Comparison. — Situation.  In  the 
upper  and  middle  portion  of  the  frontal 
bone,  between  Benevolence  and  Indivi- 
duality. Function.  Power  of  perceiving 
resemblances,  similitudes,  analogies,  and 
coincidencies.  Reasoning  by  compari- 
son, proverbs,  parables. 

31.  Causality. — Situation.  In  the 
upper  part  of  the  frontal  bone,  on  each 
side  of  Comparison.  Function.  Desire 
to  discover  causes  and  their  connection 
with  effects.  Deep  penetration,  genius 
for  metaphysics,  political  economy,  and 
similar  sciences.  Speculation,  abstraction. 

32.  Wit. — Situation.  In  the  anterioi- 
superior-lateral  parts  of  the  forehead, 
between  Causality  and  Tune.  Function. 
Disposition  to  view  objects  in  a  ludicrous 
light.     Humour,  joke,  satire,  epigrams. 

33.  Imitation. — Situation.  In  the 
superior-anterior  portion  of  the  head,  on 
the  two  sides  of  JBenevolence,  rising  up 
in  the  form  of  a  segment  of  a  circle. 
Function.  The  power  of  imitation  in 
general.  Found  in  artists,  players,  pain- 
ters, sculptors,  engravers,  &c. 

The  general  developement  of  each  of 
these  34  organs,  now  described,  is,  by  a 
protuberance,  or  prominence  in  that  part 
of  the  head  where  it  is  situated,  and  the 
relative  proportion  which  that  pvotuber- 
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ance,  or  prominence,  bears  to  the  rest  of 
the  skull,  and  the  adjoining  organs. 
"When  the  organs  are  immoderately  large, 
it  leads  to  their  abuse,  according  to 
Phrenologists. 


The  map  of  the  head,  containing  the 
situations  of  the  organs,  as  denoted  by 
the  number  of  each  in  this  article,  will 
be  given  in  our  next,  as  it  could  not  be 
got  ready  this  week. 


MISCELLANEOUS  NOTICES. 


ORACLE  OF  THE  ARTS.* 

This  Compilation,  though  in  a  small  and 
cheap  form,  contains  a  great  deal  of  very 
curious  and  useful  information.  In  it 
will  be  found  a  great  number  of  the 
most  remarkable  experiments,  published 
in  larger  and  far  more  expensive  works, 
under  the  title  of  Philosophical  Recrea- 
tions. Such  a  work,  therefore,  cannot 
fail  to  be  acceptable  to  the  young  Me- 
chanic, in  leading  his  mind  to  the  study 
of  the  Sciences,  from  their  manifest  util- 
ity and  adaptation  to  produce  rational 
amusement.  Though  Science  to  some 
appears  most  attractive  in  her  native 
purity,  yet  to  others  the  extrinsic  charms 
of  a  gay  and  alluring  dress,  seems  neces- 
sary to  draw  their  attention  to  her  won- 
der-working powers.  A  small  work  like 
this,  which  professes  to  initiate  the  young 
into  the  mysteries  of  art,  as  founded  on 
Science,  will  form  a  first  desideratum  to 
them;  and,  by  it,  they  may  be  led  to  the 
study  of  those  higher,  and  more  import- 
ant works,  which  confer  renovra  on  their 

*  London— 1824. 


authors,  from  the  discoveries  which  they 
contain,  and  honour  on  the  species,  from 
the  achievements  of  intellect  which  they 
display.  We  have  not  room  for  an  ex- 
tract this  week. 

GLASGOW  OBSERVATORY. 

This  Institution,  which  has  been  long 
in  a  lingering  state,  is,  we  are  happy  to 
learn,  about  to  be  re-established  on  a  plan 
more  useful  to  the  Public,  than  that 
which  has  hitherto  regulated  its  manage- 
ment. Subscriptions  have  been  going  on 
for  some  time  for  this  purpose,  and  they 
are  at  present  in  considerable  advance, 
though  there  be  still  a  deficiency  to  ren- 
der the  Institution  independent  of  the 
incumberances  which  have  till  now  hung 
over  it,  and  make  it  more  secure  from 
such  in  future.  We  trust  that,  for  the 
honour  of  our  native  city,  and  the  scien- 
tific character  of  its  150,000  inhabitants, 
which  is  at  stake,  that  the  remaining 
sum  will  immediately  be  subscribed,  and 
that  the  portals  of  the  sublimest  of  the 
Sciences  may  be  thrown  open  to  the 
poorest  individuals. 


NOTICES  TO  CORRESPONDENTS. 

T.,  J.  M'L.  or  a  Country  Mechanic,  Rusticus,  and  P.,  will  be  inserted.--Mr.  Ballantyne's  Life  Boat 
and  Mr.  Vallance's  Boat  with  Wings,  with  other  curious  matter,  are  intended  for  next  week  — U.S.C., 
the  Inventor  of  the  Sea  Chart,  is  requested  to  call' upon  us  as  soon  as  he  conveniently  can. — L.  M«L.'8 
jiiscatorial  effusion  really  won't  do. — R.  M.,  Arithmeticus,  and  A  Man  of  Genius,  under  consideration. 

We  beg  to  inform  J.G.  that  a  certain  Ex-editor  and  Priater  of  a  small  thing  published  in  Glasgow, 
long  ago  defunct,  'yclept,  the  Literary  Reporter,  is  "  strongly  suspected"  to  be  the  author  of  the 
•'  helpless"  tirade  against  us,  for  our  animadversions  on  the  conduct  of  some  individuals  connected 
VWith  the  Glasgow  Mechanics'  Institution ;  and  that  we  are  obliged  to  him  for  his  good  intentions,  yet 
H  is  unnecessary  to  notice  such  a  puny  concern,  especially  as  the  individuals  at  the  helm  of  aflairs  in 
that  Institution  disclaimed  all  connection  with  the  author,  and  have  expressed  their  regret  at  tiie  ap- 
pearance of  his  mountain-in.labour  production. 


FOURTH    EDITION. 


Glasgow,— W.  R.  M'PHUN,  Publisher. 
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ON   THE    SCIENCE    OF    PHRENOLOGY. 


Description 

No.     L  Aniativeness. 

2.  Philoprogenitiveness. 

3.  Concentrativeness. 

4.  Adhesiveness. 

5.  Combativeness. 

6.  Destructlveness. 

7.  Constriictiveness. 

8.  Acquisitiveness. 

9.  Secretiveness. 
10.  Self-Esteem. 

IL  Love  of  Approbation. 

12.  Cautiousness. 

13.  Benevolence. 

14.  Veneration. 

15.  Hope. 

16.  Ideality. 
—  Wonder. 


of  the  Engraving, 

No.  17.  Conscientiousness. 
18.  Firmness. 

1  2 

19.   19.  Individuality. 

20.  Form. 

21.  Size. 

22.  Weight. 

23.  Colouring. 

24.  Locality. 

25.  Order. 

26.  Time. 

27.  Number. 

28.  Tune. 

29.  Language. 

30.  Comparison. 

31.  Causuality. 

32.  Wit. 

33.  Imitation, 


[For  a  more  full  description  of  the  Organs  and  their  Situations,  see  our  last. 
Mechanical  Ohjections  to  this  Science. 


We  have  had  the  pleasure  of  hear- 
ing Mr.  Combe's  Lectures  on  this 
science,  and  we  have  been  much 
gratified,  at  least  by  the  amuse- 
ment, if  not  by  the  instruction, 
which  they  have  afforded  us.  His 
mode  of  lecturing  is  pleasing,  inas- 
much as  it  is  devoid  of  all  affectation, 
although  he  seems  to  be  quiet  an 
enthusiast  in  the  science,  if  it  may 
be  so  called,  of  which,  as  for  our- 
selves, we  have  our  doubts.  The 
evidence  brought  forward,  in  proof 
of  the  doctrines,  appeared  in  gene- 
ral very  far-fecthed,  and  in  most 
instances  partaking  of  the  nature  of 
gratuitous  assumption.  With  re- 
spect to  the  evidence  adduced  for 
the  establishment  of  the  first  organ, 
Amativeness,  we  confess  we  were 
very  much  inclined  to  believe  in  it  ; 
but  there  was  no  such  strong  evi- 
dence adduced  for  any  of  the  fol- 
lowing organs :  and,  when  we  be- 
gan to  reflect  on  the  nature  of  the 
evidence  adduced,  even  for  the  first, 
the  shadow  of  our  belief  began  to 
disappear. 


The  origin  of  the  science  was 
stated  to  have  been  an  observation 
made  by  Dr.  Gall,  that  all  those 
who  have  large  eyes  have  a  good 
memory.  Hence  Phrenologists  have 
denominated  the  eyes  the  organ  of 
Language,  and  certainly,  we  think, 
in  this  instance  at  least,  that  they 
have  done  well.  The  eyes  have, 
indeed,  spoken  the  language  of  the 
passions  in  all  ages,  and  to  none  of 
them  is  it  more  important  than  to 
Love.  Ah  !  who  has  not  felt  their 
all-powerful  influence  ?  The  Phre- 
nologists have  also  done  well,  in 
placing  the  organs  of  the  animal 
passions  in  the  back  part  of  the 
head,  whereby  they  may  be  con- 
cealed from  the  impertinent  view 
or  the  rude  touch  of  the  skull-in- 
spector. The  organs  of  the  intel- 
lectual iliculties  are  wisely  -placed 
in  the  forehead — a  part  of  the  or- 
ganization of  man,  and  woman  kind, 
which  has  in  all  ages  been  the  sub- 
ject of  poetical  description,  and  the 
arts  of  the  sculptor  and  painter.  We 
cannot,  however,  conceive  why  they 
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have  placed  so  many  organs,  of  no 
small  importance,  immediately  above 
the  eyes,  and  allotted  such  diminu- 
tive portions  of  the  brain  to  some 
of  the  most  useful  and  necessary 
faculties,  while  they  have  given 
others,  of  far  less  utility  and  activity 
in  the  human  system,  such  large 
and  prominent  situations  in  the  skull. 
Another  difficulty  with  us  is,  that 
particular  portions  of  human  know- 
ledge, and  those  of  the  least  mo- 
ment in  the  common  business  of 
life,  have  organs  allotted  to  them, 
while  many,  of  far  more  importance, 
have  no  particular  organs  set  apart 
for  them,  but  are  either  entirely 
omitted,  or  included  under  some 
general  faculty  of  a  vague  and  very 
indefinite  meaning. 

The  chief  objections,  however, 
which  we  mean  to  state  at  present, 
and  those  which  we  think  cannot 
easily  be  answered,  refer  to  the 
natural  language  of  the  different 
organs,  or  of  the  iaculties  which  they 
indicate.  Mr.  Combe  stated,  as  a 
general  law,  that  the  head  was  al- 
ways thrown  backwards  or  forwards, 
upwards  or  obliquely,  in  the  direc- 
tion of  the  particular  organ  which 
was  in  immediate  action.  He  also 
stated  that  individuals,  under  the 
action  of  the  same  organ,  generally 
inclined  their  heads  to  each  other 
in  the  direction  of  that  organ.  This 
natural  language  of  the  organs  was 
exemplified  in  Philoprogenitiveness, 
by  throwing  the  head  back  in  a 
straight  line,  and  the  chin,  of  course, 
forward  in  the  direction  of  the  ob- 
ject exciting  its  action;  in- Adhe- 
siveness, by  inclining  the  head  back, 
and  to  one  side  or  other  towards  its 
object ;  in  Cautiousness,  by  moving 
the  head  from  side  to  side  in  a  hori- 
zontal position,  and  consequently 
by  rolling  the  eye  about  in  all  direc- 
tions, or  by  viewing  the  object  in  a 
variety  of  ways  ;  in  Veneration,  by 
raising  the  head  generally;  or,  if  the 
object  is  before  us,  by  lowering  it ; 


in  Firmness,  by  a  proud  erect  posi- 
tion, corresponding  to  the  situation 
of  the  organ  in  the  top  of  the  head  ; 
and  so  of  the  rest. 

Now,  the  most  striking  ob^c- 
tion,  especially  with  reference  to 
the  double  organs,  i.  e*  those  situ- 
ated on  each  side  of  the  head,  such 
as  Adhesiveness,  Cautiousness,  &c. 
is,  that  the  laws  of  mechanical  ac- 
tion, (of  which  this  is  said  to  be  the 
result,)  are  evidently  overlooked  or 
disregarded  ;  because,  (and  we  are 
indebted  for  the  remark  to  Dr. 
Ure,  who  suggested  it  the  moment 
the  sentence  was  uttered  by  Mr. 
Combe,)  if"  these  organs  instinctive- 
ly produce  action  in  the  direction 
of  the  organ  ;"  and  if,  as  asserted,  it 
is  equally  large  and  powerful  ou 
both  sides  of  the  head;  then,  the 
plain  inference  is,  that  being  equal 
and  contrary,  they  must  destroy 
each  other's  effects,  and  produce 
no  natural  action  or  language  at  all 
in  all  those  cases  where  the  organs 
are  situated  directly  opposite  each 
other;  and  where  they  are  not  so 
situated,  they  must  produce  action 
or  motion  in  the  directions,  neither 
of  the  one  nor  of  the  other,  but  be- 
tween them,  and  different  from 
both.  If  such  organs,  on  the  other 
hand,  were  more  large  and  power- 
ful on  the  one  side  than  the  other, 
the  effect  would  be  produced  either 
in  the  direction  of  the  larger  one, 
or  in  a  line  more  inclined  to  it  than 
to  the  other,  so  that  the  double  or 
reciprocating  motion  is  absurd,  and 
contrary  to  the  result  of  their  pre- 
mises.— Q.  E.  D. 

Another  objection  is,  that  if  two 
individuals,  under  the  influence  of 
the  same  organ  towards  each  other, 
incline  that  part  of  the  head  where 
it  is  situated  to  each  other,  then  in 
many  cases  a  most  absurd  and  un- 
natural position  of  both  would  be 
the  consequence.  Mr.  Combe  ex- 
emplified Benevolence,  by  the  case 
of  two    children    under   its   feeling 
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inclining  their  foreheads  to  each 
other.  Now,  if  this  were  uniform- 
ly the  case,  then  if  they  were  under 
the  influence  of  Adhesiveness, 
(which  by  the  bye  is  more  likely 
than  the  former,)  then  they  would 
turn  the  back  part  of  their  heads  to 
each  other,  and  their  faces  would 
be  turned  completely  away  from 
one  another.  This  would  be  total- 
ly a  different  mode  of  expressing 
that  beautiful  feeling,  which,  in 
the  words  of  an  ancient  writer  is 
thus  beautifully  delineated  :  "he  fell 
on  his  neck  and  kissed  him  ;  and 
they  wept  together."  Were  the 
natural  language  of  the  organs  of 
(Hombativeness  and  Destructiveness 
in  like  manner  to  be  expressed  ac- 


cording to  this  theory,  we  would  see 
men  and  women  knocking  their 
heads  like  rams  against  each  other : 
and,  in  short,  the  language  of  all 
the  other  organs  would  be  equally 
ridiculous  and  absurd. — Q.  E.  D. 

We  might  speculate  at  greater 
length  upon  this  and  other  subjects 
connected  with  this  science,  and 
might  draw  a  host  of  corollaries, 
which  would  go  near  to  annihilate 
the  system  on  mechanical  principles, 
but  we  forbear,  lest  our  readers 
should  consider  that  we  had  engag- 
ed in  a  work  of  supererogation. — 
We,  therefore,  leave  them  to  draw 
their  own  conclusions,  having  done 
our  duty  in  so  far  laying  the  subject 
before  them. 


ON  THE  CULTURE  AND  MANUFACTURE   OF  INDIGO  IN  THE 
PROVINCE  OF  BENGAL. 

/For  the  Glasgow  Mechanics'  Maoazine./ 
(Concluded  from  page  217,  Vol.  II.) 


5lh.  On  the  Beating, 
To  work  a  vat  well  and  quick,  as  it 
ought  to  be  done,  12  coolies  or  la- 
bourers are  required  ;  of  these  (as 
soon  as  all  the  liquor  has  run  off 
from  the  steeper,)  10  go  into  the 
beater,  with  small  paddles,  about  4 
feet  long,  (resembling  those  used  by 
the  American  Indians  to  pull  their 
canoes,)  to  agitate  and  beat  the  wa- 
ter, which  they  do  by  walking  back- 
wards and  forewards  in  the  vat,  beat- 
ing the  water,  as  if  they  were  pull- 
ing a  canoe.  The  two  remaining 
coolies  are  employed  in  opening  the 
beams  and  bamboos  from  the  steeper, 
and  throwing  away  the  plant  which 
^  has  now  become  useless,  except  for 
.^_  firewood,  and  in  getting  the  vat 
cleaned  to  be  ready  for  a  fresh  sup- 
ply of  plant.  On  first  going  into 
the  vat,  the  coolies  ought  to  beat 
strong  and  regular,  and  to  keep  the 
liquor  in  constant  motion.  After 
the  beating  has  continued  about  IJ 
hours,  the  grain  begins  to  separate ; 
this  is  the  time  to  judge  if  there  has 


been  any  defect  in  the  fermentation, 
and  the  degree  of  beating  must  be 
regulated  accordingly.  A  vat  that 
is  deficient,  generally  froths  much 
in  the  beating,  but  a  spoonful  of  oil 
thrown  in,  immediately  makes  the 
froth  disappear,  and  as  the  beating 
goes  on,  the  water  becomes  of  a 
reddish  colour.  When  the  grain 
has  grown  large  and  round,  the 
beating  must  be  continued,  carefully 
observing  its  diminution  ;  when  it 
becomes  like  very  fine  sand,  and  the 
water  clear,  it  may  be  left  to  settle. 

A  vat  that  has  been  ever-ferment- 
ed, is  generally  attended  with  a 
thick  greasy  frothing  scum,  which 
will  not  disperse,  should  a  bottle  of 
oil  be  used.  In  this  case,  the  de- 
gree of  beating  must  be  diminished, 
and  when  the  grain  becomes  round, 
it  will  settle,  and  leave  the  water 
clear,  when  the  beating  should  be 
stopped.  The  froth  that  hung  about 
the  corners,  then  spreads  itself  in 
small  lumps  over  the  whole  surface, 
and  appears  not  unlike  frogs  floating 
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on  the  top  of  the  water.  This  is  a 
certain  sign  that  the  plant  has  been 
too  much  fermented.  A  vat  that  has 
had  its  proper  degree  of  fermenta- 
tion is  not  difficult  to  beat,  it  com- 
monly froths  a  good  deal,  but  im- 
mediately after  the  grain  begins  to 
form,  it  begins  to  disappear — and 
afterwards,  when  the  vat  is  finished, 
disappears  altogether.  The  liquid, 
on  first  being  let  off,  is  of  a  light 
greenish  colour,  but  by  the  time 
the  grain  is  become  large  and  round, 
the  water  grows  of  the  colour  of 
Madeira  ;  after  beating  a  little  more, 
a  clean  round  grain  is  formed,  which 
will  settle  clear  from  the  water,  and 
have  neither  scum  nor  cloudiness, 
and  the  fecula  from  vats  of  this  de- 
scription, may  be  depended  upon  as 
good  Indigo, 

&th  Draining  the  Vats* 

In  the  front  wall  of  the  beater,  or 
lowest  vat,  there  is  a  piece  of  in- 
corruptible wood,  or  where  stone 
can  be  found,  pieces  of  it,  about  2-|- 
feet  long,  and  12  inches  broad,  built 
in  with  the  mason  work.  Into  this, 
small  holes,  varying  from  3  to  4 
inches  in  diameter,  and  at  various 
heights,  are  bored  through  the  wood 
to  form  scuppers,  and  are,  during 
the  process  of  beating,  shut  up  by 
round  plugs  made  to  fit  them  ;  they 
serve  to  drain  off  the  water  which 
swims  on  the  fecula  or  sediment. 
After  the  beating  process  is  finished, 
in  about  2  or  3  hours,  in  a  tolerably 
calm  day,  every  particle  of  the  In- 
digo or  fecula,  will  have  precipitat- 
ed itself  to  the  bottom  of  the  vat. 
The  water  must  then  be  let  off,  by 
taking  out  the  plug  from  the  upper 
hole,  which,  being  set  in  the  wall, 
about  18  inches  above  the  floor,  the 
Indigo  will  have  settled  below  it. 
When  no  more  water  will  run  from 
that  spout,  the  plug  must  be  with- 
drawn from  the  one  underneath  it,  and 
so  on,  till  all  the  water  be  drawn  off. 
The  quality  of  the  water,  when  let 


off,  should  be  examined,  to  form  a 
judgment  of  any  error  that  may 
have  happened  in  the  process,  that 
it  may  be  rectified  in  the  next  vat ; 
for  good  Indigo  never  produces  a 
foul,  cloudy  water,  and  if  that  be 
the  case,  there  must  be  some  defect 
either  in  the  fermenting  or  beating. 

When  the  water  is  of  a  high  red- 
dish colour,  like  old  brandy,  but 
clear,  and  free  of  any  particles  of 
the  grain  floating  on  it,  the  fermen- 
tation has  been  rather  short  of  its 
proper  degree,  but  the  beating  well 
conducted.  The  Indigo  will  be  of 
a  good  quality,  but  the  protluce  not 
so  much  as  it  ought  to  have  been. 
But  when  this  reddish  water  appears 
cloudy,  and  on  examination  there  is 
found  a  kind  of  volatile  flattish  grain 
floating  in  it,  and  accompanied  with 
a  thin  copperish  scum,  it  is  deficient 
both  in  fermentation  and  beating. 
The  Indigo  will  be  of  an  excellent 
colour,  but  will  crack  and  break 
much  in  the  drying,  not  having  un- 
dergone a  sufficient  process  to  ac- 
quire the  necessary  cohesion.  When 
the  water  is  of  a  lively  greenish  co- 
lour, with  the  grains  floating  in  it, 
the  beating  has  not  been  continued 
long  enough  ;  but,  when  the  water  is 
of  a  dirty  green,  accompanied  with 
a  bluish  tinge,  there  has  been  an  ex- 
cess of  both.  The  excess  of  fer- 
mentation not  admitting  of  a  suf- 
ficient degree  oi  beating  to  clarify 
the  water,  makes  it  of  that  dark 
green  colour,  the  blue  tinge  being 
part  of  the  grain  broken,  by  th& 
beating  being  carried  higher  than  it 
would  bear.  Great  attention  should 
be  paid  to  know  where  the  error 
lies,  that  it  may  be  rectified  in  the 
next  day's  work.  When  the  plantr 
is  good,  and  both  fermentation  and 
beating  properly  conducted,  the 
water  runs  off  clear  and  transparent, 
and  mostly  of  the  colour  of  Madeira, 
the  essence  of  the  plant  has  been' 
extracted,  and  the  Indigo  will  be  o0 
a  good  quality. 
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1th,  Of  the  Boilings  Pressings  and 
Drying. 
When  all  the  water  has  beendrained 
off,  and  nothing  but  fecida  remains, 
a  person  is  sent  into  the  vat  to  gather 
it  all  into  one  corner,  where  there  is  a 
small  hollow,  sufficiently  large  to  al- 
low an  earthen  pot  to  be  dipt  in  to 
lift  the  fecula  from  the  vat  into  a 
drain,  running  along  the  surface  of 
the  front  wall  of  the  beater ;  this 
drain  conveys  it  to  the  receiver, 
which  is  a  small  vat,  built  near  the 
boiler,  about  20  feet  long,  and  from 
3  to  4  feet  deep  and  broad  ;  from 
this  place,  when  all  the  fecula  of  the 
other  vats  is  gathered  together,  it  is 
pumped  up  into  the  boiler  ;  a  strain- 
er of  coarse  open  cloth  is  held  at  the 
mouth  of  the  pump,  to  prevent  any 
leaves  or  other  dirt  which  may  have 
fallen  into  the  beater,  when  passing 
through.  A  fire  is  immediately 
lighted,  and  the  hquor  left  to  boil 
until  all  the  froth  is  consumed,  and 
the  fluid  assumes  the  appearance  of 
oil.  When  it  has  attained  this  pointj 
which  it  will  do  in  3  or  4  hours,  if 
a  good  fire  is  kept  up,  it  is  let  off 
into  the  table,  which  is  a  large 
square  frame  of  wood,  (for  a  factory 
of  12  pair  of  vats),  20  feet  long,  10 
feet  broad,  and  3  feet  high,  across 
which  a  grating  is  placed,  two  feet 
from  the  top,  leaving  an  open  space 
of  400  square  feet,  which  ought  to 
be  the  contents  of  the  boiler.  This 
table  is  placed  inside  of  a  brick  cis- 
tern made  to  fit,  having  a  slope  from 
all  its  sides  to  one  corner,  at  which 
there  is  an  opening,  with  a  small  re- 
ceiver, built  in  the  ground  outside. 
Inside  of  the  table,  a  strong  thick 
sheet  of  cotton  cloth  made  to  fit  ex- 
actly, is  placed  and  wetted  a  little. 
This  is  meant  to  arrest  the  solid 
parts  of  the  fecula,  the  more  liquid 
runs  through  into  the  brick  cistern, 
and  from  thence,  (on  account  of  the 
sloping  bottom,)  to  the  small  receiv- 
er outside  ;  from  which  it  is  pumped 
up  by  a  small  hand  pump,  into  the 


table  again,  and  thus  carried  on  till 
nothing  b-ut  clear  water  runs  off.  It 
is  then  left  to  allow  the  watqr  to 
drain  off,  and  another  sheet  is  thrown 
over  the  table,  to  prevent  any  dust 
or  dirt  falling  in.  On  removing 
this  sheet,  the  following  morning,  a 
quantity  of  fecula,  resembling  blue 
slime,  is  observed  on  the  former 
sheet,  which,  being  all  gathered  up 
in  it  to  one  corner  of  the  table,  is 
from  thence  lifted  up  by  wooden 
spoons  into  the  press  chests;  into 
these  a  damp  cloth  bag  made  to  fit 
is  pat,  to  prevent  it  running  through 
the  holes  in  the  sides  and  bottoms, 
which  were  made  to  allow  the  waXet 
to  pass  through  during  the  pressing. 
The  bottom  and  sides  are  fastened 
together  by  iron  hooks,  so  as  to  al- 
low the  chest  to  be  taken  to  pieces 
at  pleasure. 

When  the  chest  is  filled,  (which 
is  about  30  inches  square,  and  eight 
inches  deep,)  the  ends  of  the  bag 
should  be  doubled  over  it,  and  the 
cover  put  on  ;  this  is  made  to  fit  to 
the  inside  of  the  chest,  to  press  the 
whole  down  even.  The  chest  is 
then  set  on  the  press-stand,  a  ma- 
chine exactly  similar  to  that  used  for 
packing  stockings,  but,  of  course, 
much  larger  and  stronger.  This 
varies,  however,  in  different  factor- 
ies, some  using  two,  and  others 
three  screws.  Every  three  or  four 
minutes,  the  screw  should  be  turned 
once  round,  with  a  strong  regular 
pull  ;  after  which  the  pressing  will 
be  finished  in  about  three  hours. 
The  press  is  then  opened,  the  chest 
taken  out,  the  cover  removed,  and 
the  sides  taken  away  from  the  bot- 
tom, by  opening  the  hooks  which 
keep  them  together.  The  doubles 
of  the  linen  bag  being  then  carefully 
removed  and  folded  down,  you  have 
there  before  you  a  large,  solid,  even 
cake  of  the  same  size  as  the  chest, 
but  now  reduced  to  three  inches  in 
thickness,  which  is  cut  into  small 
squares    of  three   inches  each  way. 
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They  are  tlien  put  upon  little  boards, 
and  carried  to  the  drying  house,  and 
left  there  on  stages  to  dry.  Nothing 
further  is  necessary,  but  to  turn  the 
cakes  every  two  or  three  days,  till 
they  become  dry  and  hard,  which 
they  will  be  in  the  course  of  three 
months,  when  they  may  be  taken 
from  the  stages.  The  moulding 
which  may  have  gathered  on  them 
is  dusted  off,  and  the  cakes  put  in 
regular  layers  in  the  chests  for  ex- 
portation. 

From  what  has  been  said,  we  may 
conclude  that  Indigo,  whatever  me- 
thod is  taken  to  make  it,  is  nothing 
more  than  a  sediment  got  from  the 
plant  of  that  name,  by  means  of  wa- 
ter, and  precipitated  by  frequently 
beating  it.  What  is  more  surprising 
is,  that  although  Indigo  has    been 


made  for  such  a  length  of  time,  no 
person  has  yet  found  out  the  secret 
of  manufacturing  it  so  as  to  be  cer- 
tain of  having  it  of  the  best  quality. 
The  most  skilful  artists  mistake  ; 
sometimes  because  they  have  made 
the  plant  ferment  too  much,  or  too 
little  ;  sometimes  because  they  have 
over-agitated  the  water  in  the  se- 
cond vat,  or  perhaps  not  enough. 
In  the  first  case,  the  grain  of  the 
Indigo  already  formed,  dissolves  a- 
gain.  In  the  second,  the  grain 
which  was  not  entirely  formed,  re- 
mains floating  in  the  water,  instead 
of  precipitating  to  the  bottom  of  the 
vat,  and  is  consequently  left  when 
the  water  is  drawn  off. 

R.  M.  Hastie. 


Jorada  Factory,  Jesi=ore,  Bciigal,7 
1st  March,  1S24.  j 
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The  following  observations  will 
serve  to  give  our  readers  an  idea  of 
the  ancient  method  of  Exhaustions. 
Figures  that  are  bounded  by  straight 
lines,  are  compared  with  one  ano- 
ther, by  supposing  the  one  placed 
above  the  other,  and  if  they  coin- 
cide in  all  respects,  they  are  then 
evidently  to  be  considered  as  simi- 
lar and  equal.  This  is  the  funda- 
mental principle  of  Elementary  Geo- 
metry, and  a  very  simple  one  it  is. 
By  the  help  of  this  principle  chiefly, 
with  other  considerations,  the  first 
34  Propositions  of  Euclid's  elements 
are  demonstrated.  The  principle  is 
laid  down  in  the  4th  Proposition, 
where  it  is  shown,  that  two  triangles 
are  equal,  if  when  the  one  is  super- 
po&ited  (placed)  on  the  other,  (the 
two  sides  and  the  included  angle 
being  equal,)  it  is  thence  inferred 
that  their  basis  and  areas  are  equal. 
It  Is  then  extended  in  the  35th  Pro- 
position, to  the  case  of  two  paral- 


lelograms,) having  equal  bases  and 
altitudes,)  which  are  shown  to  be- 
equal ;  because  the  same  triangle 
taken  from  one  of  the  parallelograms 
on  the  one  side,  and  added  to  it  on 
the  other,  converts  it  into  the  other 
parallelogram  ;  and  thus  two  mag- 
nitudes, which  are  not  similar,  are 
shown  to  have  equal  areas.  In  the 
same  way,  when  a  triangle  and  a 
parallelogram,  having  the  same  base 
and  altitude,  are  compared,  it  is 
easily  shown  that  the  triangle  is  the 
half  of  the  parallelogram  ;  because, 
if  to  the  given  triangle  there  be 
added  another,  similar  and  equal, 
but  in  the  reverse  position,  they 
will  constitute  a  parallelogram,  hav- 
ing the  same  base  and  altitude  with 
the  given  triangle.  This  Proposi- 
tion, simple  as  it  appears  to  be, 
furnishes  us  with  tlie  means  of  mea- 
suring areas  and  fields,  and  is  con- 
sequently the  furidamental  principle 
of  two  very  useful  branches  of  Prac- 
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tical  Mathematics,  Mensuration,  and 
Land-surveying.  The  same  reason- 
ing may  be  applied  to  all  other 
figures,  bounded  by  straight  lines, 
as  they  can  always  be  ultimately 
resolved  into  triangles. 

This  principle,  however,  general 
as  it  is,  is  not  universal ;  it  will  not 
apply  to  figures  bounded  by  curve 
Knes;  rectilineal  figures,  or  those 
that  are  bounded  by  straight  lines, 
can  never  be  compared  with  curvi- 
lineal  figures,  or  those  that  are 
bounded  by  curve  lines.  Apply 
them,  or  place  them  above  each 
other  in  any  manner  you  please, 
they  will  never  exactly  coincide. 
Here,  the  Geometer  is  obliged  to 
stop,  till  the  light  breaks  in  upon 
him  ;  by  continuing  his  investiga- 
tions, he  will  find  that  this  will  ul- 
timately be  the  case,  wherever  a 
possibility  exists.  To  search,  where 
it  can  be  demonstrated  not  to  exist, 
would  argue  a  want  of  the  true 
spirit  of  science  ;  a  misfortune  that 
has  generally  befallen  those  who 
have  neglected  the  study  of  rigid 
demonstration.  To  some  fortunate 
genius,  however,  the  happy  thought 
occurred,  that  by  making  a  rectili- 
neal figure  within  a  curvilineal  one, 
and  another  rectilineal  figure  without 
it,  two  limits  would  be  found,  the  one 
greater,  and  the  other  less  than  the 
area  of  the  curvilineal  figure.  By 
increasing  the  number  of  the  sides  of 
those  rectilineal  figures,  the  lengths 
of  the  sides  would  be  diminished, 
and  the  two  limits  would  be  brought 
continually  nearer  to  each  other, 
and,  consequently,  nearer  to  the 
curvilineal  figure  which  was  always 
intermediate  between  them. 

The  result  of  this  approximating 
mode  in  those  cases  where  it  suc- 
ceeded, must  have  given  to  the 
mind  of  the  original  discoverer  both 
surprise  and  delight.  He  found, 
that,  when  the  series  of  figures  con- 
structed within  the  curvilineal  one, 
Xr^_  continually    increased   by   the 


above  method,  there  was  a  certain 
knovon  or  determinable  area,  to 
which  each  successive  figure  always 
approached,  so  as  to  come  nearer  to 
it  than  any  given  space,  however 
small.  He  found  also,  that  the  same 
thing  occurretl  with  the  figures  con- 
structed about  the  curvilineal  one, 
and,  therefore,  he  justly  inferred 
that  the  certain  knotvn  or  determin- 
able area,  could  be  no  other  than 
that  of  the  curvilineal  figure. 

By  this  means,  Archimedes  first 
discovered  that  two-thirds  of  the 
area  of  the  rectangle  contained  by 
the  ordinate  and  the  absciss  of  a 
parabola,  was  a  limit  of  this  kind, 
and  was  consequently  the  area  of 
that  figure.  He  also  showed,  by 
the  same  mode,  that  the  area  of  the 
circle  was  equal  to  the  rectangle 
contained  by  the  radius  and  the 
semi-circumference. 

This  Ingenious  and  riged  mode 
of  demonstration  laboured  under 
two  great  defects,  from  which  it 
was  impossible  to  free  it,  and  there- 
fore a  new  analysis  became  neces- 
sary. The  demonstrations  them- 
selves were  generally  long  and  dif- 
ficult, and  they  furnished  no  clue  to 
a  mode  of  discovering  Geometrical 
truths.  The  rnethod  of  Exhaustions 
required,  that  the  truth  of  the  pro- 
position to  be  demonstrated,  should 
be  previously  ascertained,  either  by 
a  sagacious  guess,  or  by  mechanical 
trials.  Thus,  if  a  mechanic  were  to 
construct  an  accurate  parabola  on  a 
piece  of  paper,  and  describe  a  pa- 
rallelogram, whose  base  should  be 
one  of  its  ordinatcs,  and  having  the 
same  altitude,  he  might  discover  its 
area  by  the  following  means.  :  Let 
him  cut  the  whole  parallelogram  out 
of  the  paper,  and  weigh  it ;  then,  let 
him  cut  out  the  parabola  from  the 
parallelogram,  and  weigh  it  separ- 
ately, and  he  would  find,  if  the 
operations  had  been  accurately  per-^ 
formed,  that  the^  weight  of  the  pa-«^ 
rabola  was  exactly  two-thirds  of  th-^ 
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weight  of  the  parallelogram  ;  hence 
he  might  infer  that  their  areas  were 
in  the  same  proportion  ;  but  how  is 
he  to  be  assured  of  the  absolute  fact  ? 
only  by  demonstration.  It  was  in  this 
way,  very  probably,  that  Archimedes 
first  discovered  the  beautiful  rela- 
tions of  the  Cylinder,  and  its  in- 
scribed Cone  and  Sphere,  viz.  hy 
mechanical  construction ;  he  made 
them  ;  he  weighed  them  ;  he  dis- 
covered their  proportions ;  and  he 
then  demonstrated  their  truth  by 
the  refined  method  of  Exhaustions. 
Milan,  and  the  year  1598,  were 
celebrated  for  the  birth  of  Cavalieri, 
the  author  of  one  of  the  great  im- 
provements which  was  to  supersede 
the  method  of  the  ancients.  His 
principle  was  simply  this  :  He  con- 
ceived that  areas  were  made  up  of 
an  infinite  number  of  parallel  lines  ; 
that  solids  were  made  up  of  an  in- 
finite number  of  parallel  planes :  and 
that  even  lines  themselves  were  made 
up  of  an  infinite  number  of  points. 
The  finding  of  the  area  of  a  curvi- 
lineal  figure,  was,  by  this  principle, 
reduced  to  the  finding  the  sum  of  a 
series  of  ordinates  ;  and  that  of  the 
content  of  a  sohd,  to  the  finding  the 
sum  of  a  series  of  planes,  parallel  to 
one  another,  and  parallel  to  the  base 
of  the  solid.  This  process,  though 
a  departure  from  the  strict  reason- 
ing of  the  ancients,  was  compara- 
tively easy,  and  though  even  objec- 
tionable in  many  points,  led  to  the 


discovery  of  new  geometrical  truths. 
It  is  worthy  of  remark,  that  Cava- 
lieri took  the  idea  of  his  method 
from  the  great  Astronomer  Kepler, 
who  had  been  occupied  with  the 
investigation  of  the  solids  corres- 
ponding to  the  figures  of  casks  and 
other  vessels  for  hquids.  This  emi- 
nent man  had  the  sagacity  first  to 
introduce  into  Geometry  the  bold 
idea  of  infinitely  great  and  infinitely 
small  quantities,  and  by  this  depart- 
ure from  the  strictness  which  had 
hitherto  surrounded  that  science, 
rendered  it  an  important  service. 
He  supposed  a  circle  to  be  com- 
posed of  an  infinite  number  of  trian- 
gles, having  the  vertex  of  each  in  its 
centre,  and  their  bases,  which  were 
infinitely  small,  were  in  its  circum- 
ference. Galileo,  another  able  As- 
tronomer, had  introduced  similar 
ideas  in  his  work  on  Mechanics. 
Cavalieri,  however,  had  the  merit 
of  forming  the  idea  into  a  system, 
which  was  published  in  1635,  and 
was  denominated  the  method  of  In- 
divisibles. This  method  was  im- 
proved and  extended  by  other  ma- 
thematicians. Roberval  and  Tor- 
ricelli  applied  it  successfully  to  the 
quadrature  of  the  Cycloid.  The 
properties  of  this,  and  other  curves, 
required  a  still  farther  extension  of 
the  powers  of  calculation,  and  this 
was  furnished  by  modern  algebra. 


(To  be  contmusdj 
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ON  Mr.  MACKINNON'S  MACHINE  FOR  MAKING  SCREWS.. 


Sir, — I  shall  feel  happy,  if, 
through  the  medium  of  your  valu- 
able Magazine,  I  shall  be  able  to 
make  my  description  of  the  Screw- 
making  Machine  more  intelligible 
to  your  correspondent,  "  A  Plain 
Mechanic."  He  says  he  cannot 
discover  "  the  relation  that  sub- 
sists, &c." 

It  is  from  this  circumstance  (that 
«,o  relation  subsists,    &c.)  that  the 


truth  of  the  screw  depends.  If 
there  was  any  machinery  to  guide 
the  cutter,  then  the  truth  of  the 
screw  would  depend  wholly  upon 
the  accuracy  of  such  machinery. — 
In  my  machine,  the  truth  of  the 
screw  depends  upon  the  accuracy 
of  the  cyhnder  to  be  screwed  ;  and 
upon  the  accuracy  of  the  bar  upon 
which  the  cutter-frame  rolls  ;  for  it 
is  evident,  if  the  edges  of  the  baic 
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arallel,  that  the  cutter- 
be  obstructed  in  its  mo- 
._.  ,  J  consequently,  the  screw 
will  be  destroyed.  To  obtain  a 
perfect  screw,  the  bar  to  be  screwed 
must  be  a  cylinder,  and  well  po- 
lished, so  as  to  have  no  scratches 
to  lead  the  cutter  astray.  To  ob- 
tain a  given  number  of  threads  in  an 
inch,  &c.  I  cannot  give  a  practical 
rule ;  for  it  is  evident  the  cutter  re- 


maining at  the  same  angle,  will  cut 
cyhnders  of  different  diameters 
with  a  very  different  pitch  of  thread  ; 
for  a  cylinder  half  an  inch  in  diame- 
ter, will  have  twice  as  many  threads 
in  the  same  space,  as  one  that  is 
one  inch  in  diameter. 

I  am.  Sir,  your's,  &c. 


Sheffield,  11th  October,  1824. 


e/ri/nonk 


IMPROVEMENT  on  Mr.  MURRAY'S   MODE   of  FORMING   COM- 
MUNICATIONS  with  the  SHORE  in  SHIPWRECK,  &c. 


Mr.  Editoji,-^!  observe  an 
article  by  a  Mr.  Murray,  in  the 
23d  Number  of  the  last  volume  of 
your  Magazine,  "  On  forming  a 
communication  with  the  shore  in 
shipwrecks,"  &c.,  by  shooting  from 
a  musket  an  arrow  with  a  line  at- 
tached to  it. 

It  appears  from  Mr.  Murray's 
experiments,  that  the  line  always 
snaps,  if  introduced  into  the  musket; 
and,  therefore,  instead  of  the  lower 
end,  he  had  fastened  it  to  the  point 
of  the  arrow  projecting  from  the 
musket.  But  when  the  discharge 
is  made,  it  is  evident  that  the  weight 
of  the  line,  always  increasing  the 
farther  the  arrow  flies,  will  soon 
weigh  down  its  point,  and  prevent 
it  from  going  so  far,  or  so  straight, 
as  it  might  have  done,  had  the  line 
been  attached  to  the  after- ends. 
Likewise,  in  harpooning  whales 
with  it,  (as  I  understand  several 
vessels  have  been  trying  this  sea- 
son,) the  line  will  enter  tlie  fish 
along  with  the  harpoon,  and  when 
any  tug  or  stress  comes  upon  it  will 
be  apt  to  wrench  out  the  instrument 


altogether,  and  thus  cause  the  en- 
tire loss  of  the  fish. 

There  is  a  method,  however, 
which  does  away  with  the  neces- 
sity either  of  fixing  the  line  to  the 
point,  or  introducing  it  into  the 
barrel  of  the  musket,  by  fixing  it  to 
the  bottom  of  the  arrow.  This  is  ef- 
fected by  a  ring,  made  so  as  to  run 
easily  from  one  end  to  another  upon 
the  shaft  of  the  arrow,  but  prevented 
from  coming  off  by  the  barb  at  the 
head  and  a  small  shoulder  at  the 
other  end.  When  the  musket  is 
charged  with  powder,  the  ring  with 
the  line  fastened  to  it,  is  run  up  to 
the  head  of  the  arrow,  and  the  shaft 
put  into  the  barrel  of  the  musket. 
At  the  moment  of  the  discharge, 
the  arrow  flies  through  the  ring,  tilj 
it  comes  to  the  shoulder  which  car- 
ries ring,  rope,  and  all  along  with  it. 

If  the  ring  will  not  slide  properly 
upon  the  shaft,  in  consequence  of  the 
rope  being  flistened  only  to  one  side 
of  the  ring,  then  the  rope  may  be 
split  and  fixed  to  both  sides. 

W.  B. 

Glasgow,  25th  October,  1824. 


DISPUTED  INVENTION. 


Mr.  Editor, — I  observe  in  the 
XLIst  dumber  of  your  valuable  Ma- 
gazine, page  181,  vol.  II,  a  commu- 
nication from  Peter  Fenwick,  watch 
and  clock-mak^r,  Crieff,  in  which  he 


claims  the  priority  of  the  invention 
of  the  method  of  causing  the  driven 
and  driving  wheel  in  machinery  to 
revolve  the  same  way  ;  and  in  which 
he  states,  that  in  the  year  1823,  he 
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had  hit  on  tht  same  mode  of  pro- 
ducing this  effect,  that  is  exemplified 
in  the  three-wheeled  clock  I  sent 
you,  and  which  you  published  in 
your  XXIVth  Number. 

It  has  been  remarked,  and  with 
truth,  that  two  or  more  different 
persons,  in  places  distant  from  each 
other,  and  at  different  periods,  laaay, 
and  often  have  hit  upon  the  same 
invention,  unknown  to  each  other, 
and  this  seems  to  be  the  case  with 
Mr.  Fenwick  and  me.  I  have  to 
state,  that  the  method  of  causing  all 
the  wheels  in  a  clock,  or  other  wheels 
working  in  each  other,  to  revolve 
the  same  way,  without  intermediate 
aid,  by  means  of  cutting  the  teeth 
in  the  inside  of  the  rim,  was  familiar 
to  me  fifteen  years  ago ;  and  about 
that  period  I  constructed  the  simple 
machine  of  a  fishing  pirn  for  a  gen- 
tleman upon  that  plan,  which  com- 
pletely answered  the  desired  end, 
and  to  which  I  referred  in  my  former, 
communication.  This  happened  a- 
bout  14  or  15  years  before  Mr. 
Fenwick  did  himself  the  honour  of 


presenting  his  model  to  the  Society 
of  Arts  ;  but  I  never  thought  of  ar- 
rogating to  myself  any  merit  for  the 
invention,  as  I  thought  it  very  pro- 
bable that  other  mechanics,  although 
unknown  to  me,  might  have  adopted 
the  same  plan  ;  and  all  the  merit  (if 
there  is  any  in  the  case),  that  I  con- 
sidered myself  entitled  to,  w^as  the 
application  of  this  invention  to  clock- 
work, in  such  a  simple  manner  as  to 
produce  the  greatest  quantity  of  In- 
dex movements,  in  one  direction, 
with  the  smallest  number  of  wheels. 
I  hope  you  will  favour  me  by  in- 
serting the  above. 

I  remain,  your's,  respectfully, 

Hamilton,  25th  October,  1824. 

P.  S. — I  have  no  hesitation  in 
attesting  the  truth  of  the  above 
statement,  having  frequently  con- 
versed with  Mr.  Cooper  on  this 
subject  at  the  period  he  mentions. 

Gavin  Burns, 
Land-surveyor,  Hamilton. 


PRESENT  WORTH  AND  DISCOUNT. 

Sir — Having  observed  in  a  late  Number  of  your  publication  an  easy  method  of 
calculating  interest  at  4  per  cent.,  I  take  the  liberty  of  communicating  to  you  a 
method  of  calculating  discount  considerably  more  expeditious  than  the  one  which, 
if  I  mistake  not  it  is  in  general  use  at  present ;  which  communication  please  to 
insert,  if  you  think  it  deserving  the  notice  of  any  portion  of  your  readers,  and  in 
other  respects  a  suitable  one. 

1.      General  Rule  for  finding  the  present  Worth. 
Multiply  the  given  sum  by  73000  ;  multiply  the  number  of  days  by  double  the 
rate  per  cent.  ;  add  the  product  to  73000,  and  divide  the  former  product  by  the 
sum.     The  quotent  is  the  present  worth. 

Examples. 
What  is   the  present  worth  of  ^358  ii  6  ii  8,  due  67  days  hence,   at  S^  per 
cent.  ?  and  of  £110  ii  17  n  3|d.,  due  113  days  hence,  at  5  per  cent.  ? 
Here,  £358^ 
3)73000 


1074000 
73000  250G 
67  X  7  =    469        24333 


73469)26158333 
220407 
411763 
3G7345 
444183,  &c. 


6n  8 
I  6  II  8(^356  II  0  II  11  present  worth. 
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Again,  jeilO  .1  17  ii  3^  X  73000  =  ^80931 H  ii  11  n  8; 
And,  73000  +  (113  X  10)  =  74130; 

Therefore,  ^8093114  I.  U  II  8         r,,no     o      k^  tj 

'    ^,,^,- =  .£109  II  3  II  of  Present  worth. 

74130  * 

2.    General  Rule  for  Jinding  the  Discount. 
Multiply  the  given  sum  by  the  number  of  days,  and  by  double  of  the  rate  per 
cent.  ;    divide  by  the  same  divl&or  employed   in  finding   the   present  worth  j    the 
quotient  is  the  discount. 

Exam2)les.. 
Find  the  discount  of  the  above  sums,  for  their  respective  days,  and  at  the  same 
rates  per  cent. 

Here,  £358^ 
3)67 

2506 

2148 

22  It  6  >i  8 

24008  II  6  II  8 
73000  7 

67  X  7  =    ^69 

73469)168058  n  6  n  8(£2  n  5  i.  8|  discounts 
146938 
21120 
20 


424406,  &c. 


Again,  £110  ii  17  n  3^  X  3 
10^ 

1108  II  12.1  11 


12195  II    2  II    1 
332  II  11  II  lOi 


73000  12527  I.  13  n  11| 
113  X  10    =  1130 10 

7413.0)12527.6  ..  19  ii    7(£1  ii  13  ii  9*  discount. 
7413 

51146 
20 


1022939,  &CV 

As  these  Ilules  are  neither  in  Euler,  nor  in  Bonnycastle,  it  may  be  proper  to  ex- 
plain the  reason  of  them.  The  present  worth  of  a  sum  payable  a  certain  number  of 
days  hence,  is  the  sum  which,  along  with  its  own  interest  for  the  number  of  days, 
will  amount  to  that  sum,  and  the  discount  is  that  interest.  If,  then,  we  denote  the 
given  sum  by  s,  the  number  of  days  by  7i,  and  the  rate  per  cent,  by  r,  the  present 
•worth  by  p,  and  the  discount  by  d  j  then,  j)  ~\-  d  =  s  ;  and  d  being  the  interest  of 

«.  by  the  rule  in  common  use  for  calculating  interest  for  days,  d  — :         '"' ^  . 

therefore  substituting  this  for  d  in  the  former  equation,  we  have  ;;  4-  zJlJlZ-^rs; 

73000 

which  equation  being  resolved,  gives  p  =  _',,.-,  ^  ^ ;     hence    this    formulib 

ioVVU -^  4r  n 

expressed  in  words  gives  the  rule  for  the  present  worth. 
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p,  and  substituting  in  this  equation  the 
Value  of;?,  from  the  above  equation,  gives  d  =  s  —  ^^^^^' — j — ^  _  _,  which  being 


2  n  r  s 


simplified,  gives  d=^^^^^_^g^^. 
the  rule  for  the  discount. 


73000  +  2  n  r 
,  which  formula,  expressed  in   words,   givcg 


VARIOUS  COMMUNICATIONS. 


CHINA  ROSE. 

Sir, — It  is  a  curious  fact,  that  a  China 
rose,  when  budded  upon  the  shoots  of  a 
sweet-brier,  will  grow  a  flower  in  winter, 
(if  the  weather  is  mild,)  when  the  sweet- 
brier  shows  no  signs  of  vegetation. 

If  the  China  rose  were  drawing  nour- 
ishment from  the  roots,  one  would  na- 
turally expect  the  sweet-brier  to  push  out 
shoots  also,  but  this  is  not  the  case  ;  this 
may  be  new  to  some  of  your  readers, 
and,  I  hope,  will  draw  from  some  of 
your  learned  Correspondents  a  reason  to 
satisfy  an  inquiring  mind. 

M.   A. 

COMMON  NETTLE. 

Sir, — If  any  of  your  Correspondents 
could  inform  me,  whether  lint  has  ever 
been  manufactured  from  the  common 
nettle,  and  to  what  extent,  or  what  ob- 
jections have  been  urged  against  it,  they 
would  oblige, 

M.  A. 


CURING  INJURIES,  &c. 
IN  TREES. 

Sir,— The  account  W.  R.  gives  (vol. 
II.  page  173)  of  curing  injuries  and  de- 
fects in  trees,  is  just  the  same,  word  for 
word,  that  Forsyth  gives  in  his  treatise 
on  the  culture  and  management  of  fruit 
trees,  (see  page  4-55,  third  edition*) 

This  composition,  about  which  such  a 
noise  has  been  made,  and  to  which  some 
wonderful  virtue  has  been  attributed, 
does  nothing  more  than  exclude  the  air, 
sun,  and  wet,  from  the  wound,  which 
may  be  effected,  after  having  the  dis- 
eased parts  cut  off,  by  covering  the  wound 
with  fresh  cow  dung,  mixed  with  urine, 
to  the  consistency  of  thick  paint,  leaving 
the  rest  to  nature.  This,  Forsyth,  in 
effect,  acknowledges,  (see  Postscript  to 
Preface,)  after  having  made  such  a  blast 
about  the  extraordinary  effects  of  his 
composition. 

I  am,  Sir,  your  most  obt.  servant, 

M.  A. 


METHOD  OF  FREEING  APPLE 

TREES  FROM  MOSS. 
This  method  consists  in  daubing  over  the 
trunk  and  all  the  large  branches  of  the 
tree,  when  the  sap  begins  to  rise,  with  a 
a  large  brush  dipped  in  whiting,  made  of 
lime,  pretty  thick ;  the  moss,  and  all  the 
rotten  bark  will  soon  drop  off,  and  be 
replaced  by  a  new  bark  entirely  smooth. 
J.  Rankine. 


ARTIFICAL  MAHOGANY. 

The  following  method  of  giving  any  spe- 
cies of  wood  of  a  close  grain,  the  appear- 
ance of  mahogany,  in  texture,  density, 
and  polish,  is  said  to  be  practised  in 
France,  with  such  success,  that  the  best 
judges  are  incapable  of  distinguishing  be- 
tween the  imitation  and  mahogany.  The 
surface  is  first  planed  smooth,  and  the 
wood  is  then  rubbed  with  a  solution  of 
nitrous  acid.  One  ounce  of  dragon's 
blood,  is  dissolved  in  nearly  a  pint  of  spirit 
of  wine,  this  and  one-third  of  an  ounce 
of  carbonate  of  soda,  are  then  to  be  mix- 
ed together  and  filtered,  and  the  liquid  in 
this  thin  state  is  to  be  laid  on  with  a  soft 
brush.  This  process  is  to  be  repeated, 
and  in  a  short  interval  afterwards,  the 
wood  possesses  the  external  appearance  of 
mahogany.  When  the  polish  diminishes 
in  brilliancy,  it  may  be  restored  by  the  use 
of  a  little  cold  drawn  linseed  oil* 

J.  L. 


QUERIES. 

1.  What  is  the  reason  of  the  appear- 
ance of  falling  stars? — L.  M'L. 

2  What  is  the  best  mode  of  securing 
lobby  or  room  doors  in  cold  weather, 
without  the  usual  troublesome  plan  of 
nailing  on  pieces  of  cloth  on  the  bottom 
of  them  ?— P. 

3.  What  is  the  best  mode  of  prevent- 
ing the  smoke  of  a  neighbour's  vent  from 
coming  into  one's  own  apartment? — Z. 

4.  Are  old  wives  for  any  use  on  the 
tops  of  chimnies  ? — Z. 
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5.  Should  not  the  superintendent  of 
Public  Works  or  Streets,  take  cognizance 
of  the  bad  state  of  Ingram-street,  at  the 
foot  of  John -Street,  and  order  it  to  be 
mended  ? — M. 

6  What  is  the  best  mode  of  prevent- 
ing the  water-pipes  from  freezing  in  this 
city?     and,  what  is   the  best  mode   of 


loosening  them  when  they  are  frozen  ?-— 

N. 

7.  For  promoting  the  health  and  com- 
fort of  our  operatives,  isnot  a  set  of  baths, 
on  a  cheap  and  commodious  plan,  in  a 
central  situation  of  the  city,  a  desidera- 
tum ?— B.  J. 


SCIENTIFIC  INTELLIGENCE. 


uipplication  of  the  Air  Pump. — Mr.  J. 
.Oldham  of  the  Bank  of  Ireland,  has  re- 
cently applied  the  air  pump  to  many 
operations  in  the  arts,  and  in  which  sub- 
stances are  to  be  impregnated  with  fluids, 
and  with  great  success ;  thus,  in  the  siz- 
ing of  paper,  for  instance,  the  paper  is 
piled  up  evenly  in  a  vessel  capable  of 
being  rendered  air-tight,  an  exhaustion 
is  made,  the  size  introduced,  and  the 
air's  pressure  admitted  :  when  the  fluid 
passing  into  the  pores  of  the  paper  rises 
it  regularly,  and  without  injury  to  the 
fabric.  In  the  same  way  paper,  silk, 
flax,  cotton,  and  woollen  staples,  either 
raw,  spun,  or  woven,  may  be  dyed  very 
regularly.  In  the  process  of  boiling, 
soaJiing,  or  pickling  food,  &c.,  this  pro- 
cess may  be  used  to  remove  the  air  and 
introduce  the  fluids,  and  its  application 
is  easy  and  evident  in  numerous  similar 
cases.  An  apparrtus  of  this  kind  is 
erected  at  the  Bank  of  Ireland  for  wetting 
bank-note  paper  preparatory  to  its  being 
printed  on  ;  an  immense  quantity  of  this 
l^apor  is  wetted  without  delay,  and  with- 
out any  injury  to  the  paper. 


Adhesive  FelU — Mr.  William  Wood  of 
Bow,  Middlesex,  has  discovered  that  a 
light  felt  of  hide  or  hair,  or  mixture  pf 
hide,  Iiair  and  wool,  when  saturated  with 
tar,  is  highly  elastic  and  water-proof,  and 
conceiving  the  useful  application  of  the 
substance  as  a  lining  for  the  sheathing  of 
ships,  be  manufactures,  it  in  an  expedi- 
tious and  economical  manner,  in  sheets 
of  suitable  size  for  that  purpose ;  such 
sheets  being  attached  to  the  external  sides 


and  bottom  of  the  ship,  by  simply  nailing 
with  copper  nails,  are  covered  with  plank- 
ing. The  substance  he  terms  adhesive 
felt ;  it  possesses  the  property  of  elasticity 
in  so  considerable  a  degree,  as  to  stretch 
uniformly  without  fracture  or  injury 
either  to  its  texture,  or  its  complete  im- 
permeability  to  water,  whenever  the  ship's 
seams  are  opened  by  straining  in  hard 
weather,  or  in  more  dangerous  cases  of 
the  starting  of  planks,  or  the  bteaking  of 
timbers  as  in  stranding.  In  all  such 
cases  this  material  forms  an  impenetrable 
and  elastic  case  of  garment  for  the  whole 
ship's  bottom,  and  in  the  case  of  the 
opening  of  seams  by  straining,  it  recovers 
its  first  dimensions  with  the  return  of 
the  part  so  opened  in  the  release  of  the 
strain  ;  in  such  cases  it  generally  falls 
into  the  openings  in  a  certain  degree  so 
as  to  render  them  afterwards  more  se- 
cure against  a  recurrence.  He  also  finds 
it  to  be  a  complete  protection  against 
every  destruction  of  worm  in  all  climates; 
this  destructive  animal  is  never  known 
to  penetrate  the  material  in  the  slightest 
degree.  The  hair,  or  hair  and  wool,  is 
prepared  for  felting  by  the  operation  of 
dressing  or  bowling,  as  in  the  practice  of 
hat-making,  and  is  felted  in  the  usual 
manner.  Sheets  or  portions,  thus  felted, 
are  dipped  into  the  melted  tar  and  pitch, 
certain  stated  proportions  to  each  other,  and 
they  undergo  a  slight  compression  to  take 
a,way  the  extraneous  or  dripping  quantity 
of  the  material :  they  are  then  exposed 
for  a  short  time  to  air  to  dry  and  cool, 
and  are  considered  fit  for  use. — JSfew 
Monthli/  Magazine. 


INGENIUS  GENERAL  ENUMERATION  OF  THE  SCIENCES. 

From  the  Prospectus  of  the  "  European  Review,  or  Mind  and  its  Productions  in  Britain, 
France,  Italy,  Germany,  c^c." 
Principles  of  all  things — Elements  which  these  principles  originate — Beings 
which  these  eZf?wert/s  form— Organs  which  these  6em^'5  develop — Wants  whicli  these 
firgans  experience — Signs  which  these  wants  excite— Societies  which  these  signs  pro- 
duce— Countries  which  thesesociVffe^ inhabit — ]Eaiith  which  i\\Q%Q  countries  compose 
• — Planetary  System  to  which  this  earth  belongs. 
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Here  the  accurate  observer  will  perhaps  allow  the  implicit  dependence  of  each  suc- 
ceeding on  each  preceding  head  ;  and  if  we  next  show,  that,  under  these  heads,  every 
individual  science  as  naturally  arranges  itself,  he  will  perhaps  also  grant,  that  we  have 
traced  the  basis  of  a  natural  system. — We  shall,  accordingly,  place  these  ten  successive 
and  dependent  heads  in  the  first  column  of  the  following  table,  and  range  after  each, 
in  the  third  column,  the  triple  science  which  it  involves. 


Principles' 


General  Particular 

Heads.  subjects. 

'  Matter,  Space, 

Motion* 
Extension,  Divi- 
sibility, &c. 
Number,  Form, 
Magnitude  * 
r  Atoms 
Elements  -<  Molecules 
C  Mases 
<  Minerals 
Beings       -<  Vegetables 
C  Animals 
r  Forms 
Organs      X  Structures 
L  Actions 
f  Clothing 
Wants       <  Food 
C  Shelter 

r 

Speech 


Names  of  the 
Sciences. 

Metaphysics 


Including^  among  others,  the 
JvUowing  branches. 


Signs 


Gesture 


I  Writing 

r  Families 
Societies    -<  Cities 

C  Nations 

C  Land 
Countries  -<  Sea 

CAir 


Earth 

Planetary 

System 


Its  Form,  &c. 

Motion 

Effects 
Their  Forms,  &c. 
Their  Motions 
Their  Influence 


I  Physics  f 

I  Mathematics — Arithmetic,  Geometry,  Algebra,  &c. 

Atomology  — the  doctrines  of  Heat,  Light,  Sound, 

Chemistry     — Electricity,  Galvanism,  Magnetism. 

Mechanics    — Statics,  Hydrostatics,  Pneumatics. 

Mineralogy 

Botany 

Zoology 

Physiognomy 

Anatomy 

Physiology 

Costume 

Gardening,  &c. 

Architecture 
C  Language       ^ 

-<  Poetry  C  Grammar,  Composition  style, 

C  Music  } 

C  Gesture 
■<  Sculpture 
C  Painting 
f  Letters 
-<  Symbols 
C  Hieroglyphics 

Morals     —Manners  and  the  Drama. 

Civics         —  Statistics,  ^  Legislation,  Administration. 

Politics    —the  relations  of  Peace,  Diplomacy,  War. 

Geography — Geology  and  Palaeontography, 

Hydrography 

Aerology  — Meteorology. 

Cosmography 


Astronomy 


*  The  subjects  of  these  three  lines  differ  considerably;  but  under  Metaphysics,  Physics 
as  here  employed,  and  Mathematics,  they  are  all  considered  abstractly,  and  it  is  in  that 
sense  that  we  apply  to  them  the  general  term — Principles. 

f  Extension,  Divisibility,  &c.  are  only  the  first  subjects  commonly  placed  under  this 
head.      We  use  the  term  in  a  limited  sense.     It  is  commonly  used  in  a  vague  manner, 

\   Including  the  doctrines  of  property  and  money,  as  well  as  of  population. 


USEFUL  RECEIPTS From  the  "  Oracle  of  the  Arts." 

Wonderful  but  east/  and e^ectual  method  most  simple  cause.  It  is  only  necessary, 
of  rendering  all  sorts  of  2)aper  fire-proof. —  whether  the  paper  be  plain,  written,  or 
This  astonishing  effect  is  produced  by  a      printed  on  ;  or  even  marbled,  stained,  or 
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painted  for  hangings,  to  immerse  it  in  a 
strong  solution  of  alum  water,  and  then 
thoroughly  dry  it,  when  it  will  immedi- 
ately become  fire-proof.  This  is  readily 
ascertained  by  holding  a  slip  of  the  paper 
thusprepared  over  a  lighted  candle.  Some 
paper  however  will  require  to  imbibe 
more  of  the  solution  than  it  may  receive 
by  a  single  immersion  5  in  which  case  the 
operation  of  dipping  and  drying  must  be 
repeated  till  such  paper  becomes  fully  sa- 
turated :  when,  it  is  asserted,  neither  the 
colour  nor  the  quality  of  the  paper  will 
be  in  the  smallest  degree  injured;  but,  on 
the  contrary,  both  will  be  improved. 


large  proportion  of  whitning,  strange  as  ii 
may  seem,  is  also  actual  introduced. 


Permanent  red  ink  for  marking  linen.— - 
This  useful  preparation  may  be  used 
either  with  types,  a  hair  pencil,  or  even 
with  a  pen.  Take  half  an  ounce  of  ver- 
milion, and  a  drachm  of  salt  steel ;  let 
them  be  finely  levigated  with  linseed  oil, 
to  the  thicknees  or  limpidity  required 
for  the  occasion.  This  has  not  only  a 
very  good  appearance ;  but  will,  it  is 
said,  resist  the  action  both  of  acids  and 
alkalies.  By  substituting  proper  articles 
for  vermilion,  ink  of  other  colours  may 
be  produced. 


^rt  of  making  the  best  red  sealing-wax.  -^ 
To  every  ounce  of  shell-lac,  take  half  an 
ounce  each  of  resin  and  vermilion,  all  re- 
duced to  a  fine  powder.  Melt  them  over 
a  moderate  fire ;  and,  when  thoroughly 
incorporated,  and  sufficiently  cool,  pour 
the  composition  into  what  are  called 
sticks,  of  any  length  or  thickness,  and 
either  flat  or  round  as  may  be  thought 
best.  On  account  of  the  dearness  of 
shell-lac,  seed-lac  is  usually  substituted, 
even  in  what  is  denominated  the  best 
Dutch  sealing-wax.  Boiled  Venice  tur- 
pentine may  be  used  with  good  effect, 
instead  of  resin.  Thus  may  be  made  a 
fine  red  sealing-wax^  which  will  not  only 
do,  what  is  often  falsely  impressed  in  the 
Dutch  language  on  very  bad  wax — 
"Burn  well,  and  hold  fast,' ^ — but  will 
also  look  well.  A  more  ordinary  sort, 
but  sufficiently  good  for  most  occasions, 
may  be  made  by  mixing  equal  parts  of 
resin  and  shell-lac  with  two  parts  of 
red -lead  and  one  of  vermilion,  instead 
of  all  vermilion,  according  to  the  propor- 
tion above  directed  for  the  best  wax,  and 
to  be  made  up  in  a  similiar  way.  In  a 
still  commoner  sort,  the  vermilion  is 
often  entirely  omitted  :  and  even  a  very 


To  make  Sugar  from  old  rags. — The 
conversion  of  starch,  would,  and  even 
rags,  into  sugar  will,  no  doubt,  surprise 
persons  unacquainted  with  chemical  re- 
search, but  nothing  can  be  more  true. 
The  chemical  constituents  of  these  dif- 
ferent substances  differ  but  little.  The 
abstraction  of  a  small  portion  of  the 
carbon  and  hydrogen  from  starch  con- 
verts it  into  sugar.  By  digesting  pota- 
toes with  diluted  oil  of  vitrol,  for  a  day 
or  two,  at  a  temperature  of  212°  Fahren- 
heit, afterwards  removing  the  acid  by 
chalk,  and  concentrating  the  strained  li* 
quor  by  evaporation,  crystals  of  sugar 
will  be  obtained.  Saussure  produced 
110  parts  of  sugar  from  100  parts  of 
starch,  from  which  he  concluded  that  su- 
gar was  a  peculiar  compound  of  water 
and  starch.  Mr.  Braconnot  treated  elm 
dust  with  oil  of  vitriol  in  the  same  man- 
ner as  the  starch,  neutralizing  the  acid 
with  chalk,  and  obtained  a  liquor  which 
became  gummy  on  evaporation.  By 
triturating  linen  rags  in  a  glass  mortar 
with  sulphuric  acid,  a  similar  gum  is 
produced.  If  the  gummy  matter  is  boil- 
ed with  diluted  oil  of  vitriol,  a  crystaliza- 
ble  sugar  is  obtained. 


NOTICES  TO  CORRESPONDENTS. 

We  have  put  W,  B.'s  initials  to  his  communication,  instead  of  •  Somebody,'  which  is  absurd ;  he  has 
Assigned  the  true  causes  in  answer  to  the  queries,  but  his  preliminary  observations  are  erroneouis.— 
L.  M'L.  and  G.  M.  under  consideration. — The  articles  promised  in  our  last  are  unavoidably  deferred 
till  next  week. 
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PLAN  FOR  REVOLVING  PADDLES  FOR  STEAM  BOATS. 


Mr.  Editor, — I  hope  I  shall 
not  be  thought  too  bold,  when  I 
say,  that  the  mode  of  fixmg  the 
paddles  of  the  steam  boats,  which, 
so  far  as  'I  know,  is  universally 
adopted  in  Scotland,  is  partly  de- 
fective;  for,  when  the  descendrng 
paddle  is  in  the  water  at  an  angle 
of  45  degrees,  there  is  nearly  as 
much  of  the  power  goes  to  sink  it 
down  as  to  the  propelling  of  the 
vessel  forward;  when  the  paddles 
are  rising,  the  large  surface  that 
acts  upward  upon  the  water,  and 
the  great  quantity  of  it  that  is 
lifted,  and  partly  carried  round, 
must  exhaust  a  very  great  part  of 
the  power  of  the  engine,  without 
facilitating  greatly  the  sailing  of  the 
vessel ;  and  when  the  paddles  are 
sunk  deep,  by  the  vessel  being 
heavy  loaded,  or  the  swell  of  the 
sea  rising  about  her,  the  power  of 
the  engine  is  applied,  under  very 
great  disadvantages,  which  would 
be  avoided,  in  a  great  measure,  by 
the  adoption  of  revolving  paddles. 
I  recollect  of  seeing  in  a  newspaper, 
some  time  ago,  that  they  had  been 
tried  with  great  success  on  some  of 
the  English  steam  boats.  But  no 
account  was  given  how  they  were 
wrought. 

I  therefore  would  propose  a  me- 
thod that  would  accomplish  the  re- 
volution, and,  from  the  simplicity 
©f  it,  would  not  be  very  liable  to  go 
^rong.  Let  as  much  room  be  left, 
between  the  inside  of  the  frame,  in 
■which  the  paddles  are  fixed,  and 
the  outside  of  the  vessel,  as  will  be 
sufficient  to  contain  a  wheel  of  pro- 
per dimensions  ;  through  the  centre 
of  this  wheel,  the  paddle  shaft  should 
gOf  and  the  wheel  should  be  made 
fast  to  the  side  of  the  vessel.  Now, 
supposing  there  were  eight  paddles 
in  the  circular  frame,  put  four,  or 
if  ten  paddles,  put  five  intervening 


wheels,  of  proper  diameters,  placed 
upon  studs,  at  equal  distances  a- 
round,  on  the  side  of  the  frame, 
and  all  pitched  into  the  fixed  wheel, 
but  clear  of  each  other ;  then  put 
a  wheel  upon  the  end  of  the  pi- 
vot of  each  paddle,  of  the  same 
number  of  teeth  as  the  centre 
one,  and  pitch  two  paddle  wheels 
into  each  intervening  one,  observing 
to  place  the  paddle  perpendicular, 
when  put  in,  in  whatever  part  of 
the  circle  it  may  be.  When  all  is 
properly  fixed,  the  paddle  frame 
may  be  turned  either  backward  or 
forward,  and  all  the  paddles  will 
still  preserve  their  perpendicular  at- 
titude ;  whereby  the  paddle  frames 
may  be  sunk,  with  advantage,  much 
deeper  than  they  presently  can,  and 
by  their  acting,  in  more  solid  and 
less  broken  water,  by  gently  dipping 
with  their  edges,  and  rising  in  the 
same  manner,  the  whole  power  of 
the  engine  would  be  applied  to  the 
pushing  of  the  vessel  forward. 

In  the  event  of  the  engine  going 
wrong,  when  on  a  voyage,  by  fixing 
the  centre  wheel,  in  such  a  way,  as 
it  could  be  easily  turned  exactly 
one  half  round,  all  the  paddles  would 
be  turned  with  their  edojes  right 
fore-and-aft,  which  would  allow  the 
vessel  to  sail  freely,  the  same  as 
any  other  sailing  vessel,  during  the 
time  of  repairs ;  which,  when  done, 
by  turning  back  the  centre  wheel 
to  its  former  situation,  all  the  pad- 
dles would  be  brought  to  their  pro- 
per positions  for  action. 

Fig.  L  shows  the  position  of  the 
wheels,  on  the  side  of  the  frame, 
for  eight  paddles.  A,  the  fixed  cen- 
tre wheel.  B,  B,  B,  B,  the  interven- 
ing wheels,  c,  c,  e,  C,  C,  C,  C,  C, 

the  paddle  wheels.  The  large  cir- 
cles and  arms,  are  intended  to  re- 
present one  side  of  the  frame.  D, 
the  paddle,  with  its  wheel  E. 
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If  you  think  the  above  worthy  of 
a  place  in  your  very  useful  Maga- 
zine, it  will  perhaps  call  the  attention 
to  the  subject,  of  more  able  heads 


and    hands    than 
fully, 


your's,    respect- 


ST.     ^.    ^. 


Glasgow,  1824. 


NEW,  SIMPLE,  AND  INGENIOUS  COPYING  MACHINE, 
Invented  by  Mr.  C.  NOBTH  of  Wakefield. 


SiK, — If  you  think  the  inclosed 
worthy  of  a  place  in  your  Magazine, 
please  insert  it.  I  was  induced  to 
send  it,  from  seeing  a  machine  of 
this  nature  described  in  Number 
XIV.,  invented  by  Taylor  &  Co., 
which,  indeed,  is  the  only  attempt 
I  ever  recollect  of  seeing  made  to 
supersede  the  expensive,  and,  in 
some  respects,  inconvenient  ma- 
chines generally  used.  The  inclos- 
ed slight  drawing  will,  I  presume, 
sufficiently  explain  my  invention. 

In  fig. 2,  A,  A,  represents  a  strong 
board,  11  inch  thick,  with  a  2  inch 
board  moulding  round  the  edges, 
forming  a  shallow  box,  or  bed,  the 
size  of  a  foolscap  sheet  of  writing 
paper,  viz.,  8  inches  by  13  inches. 

B,  B,  a  \\  inch  board  to  fit  within 
the  moulding.  C,  C,  upright  pieces 
of  iron  turned  over  the  bottom,  and 
well  fastened.  These  uprights, 
which  in  mine  are  51  inches  long, 
^  inch  broad,  and  ^  inch  thick, 
have  holes  in  them,  as  represented 
in  the  figure.  D,  D,  two  pieces  of 
iron,  of  similar  strength,  with  con- 
cave tops  to  receive  two  round  le- 
vers, and  are  screwed  fast  to  the 
upper  board.  These  act  as  fulcrums 
for  the  levers  E,  E,  to  work  in ; 
which  levers  may  be  of  any  conve- 
nient length,  observing,  that  the 
power  increases  with  their  length  ; 
fth  iron  rods  will  be  a  proper 
strength  for  common  purposes. 
The  power  is  acquired,  by  placing 
each  lever  with  its  crooked  end  in 
corresponding  holes  of  the  uprights 

C,  C,  (and  according  to  the  bulk  of 
matter  to  press,)  and  resting  in  an 


horizontal  direction  over  the  ful- 
crums D,  D.  Then,  with  one  hand 
on  each  lever  pressing  strongly  down 
for  half  a  minute,  the  impression  is 
taken.  The  fulcrums  should  be  so 
placed  as  to  divide  the  pressure  as 
equally  as  possible.  The  power  will 
easily  be  seen  by  the  dotted  lines, 
marked  at,  i,  on  the  levers,  which 
represent  the  short  arm.  This  in- 
strument is  simple,  portable,  and 
cheap,  not  more  than  from  lOs.  to 
15s. ;  and  from  a  trial  of  many 
months  which  I  have  made,  I  find 
that  it  answers  the  purpose  per- 
fectly. 

There  is  one  addition  of  which  I 
am  very  desirous,  but  having  hitherto 
failed  in  contriving  such  an  improve- 
ment, I  must  beg  the  assistance  of 
some  able  Correspondent  of  yours  ; 
and  this  consists  in  a  plan  by  which 
the  press  may  be  locked,  or  fastened, 
when  any  thing  is  in  it ;  this  must 
be  on  a  self-acting  principle,  as  both 
hands  are  engaged,  one  acting  against 
the  other  when  pressing,  and  must 
lock  itself  at  any  required  elevation, 
and  also  allow  of  being  entirely  dis- 
engaged when  copying  a  letter,  as  it 
will  in  that  operation  be  an  incum- 
brance. Should  any  of  your  friends 
take  this  into  consideration,  and 
communicate  the  result,  it  will  much 
oblige,  Sir,  your's, 


'^O^i 


d. 


Wakefield,  Sept.  30, 1824. 

P.  S. — The  upper  board  has  its 
edges  rounded  off  a  little  for  the 
sake  of  neatness. 
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PLAN  FOR  AN  AIR  OR  LIFE  BOAT, 

Invented  by  Mr.  Walter  Ballantyne,  Water  of  Lelth. 


Mr.  Editor, — I  believe  it  is 
customary  to  give  an  account  of  the 
origin  of  any  new  inventions  sent 
you,  at  least  you  seem  partial  to 
that  kind  of  information ;  the  fol- 
lowing narrative,  on  that  account, 
will  perhaps  be  acceptable. 

I  have  long  considered,  that  how- 
ever   serviceable    the    agency    of  air 
and  water  is  to  man,  yet  this  may 
be  still  farther  extended,  particular- 
ly in    the  art  of  Navigation.      It  is 
-the  weight  of  water    that    buoys    a 
ship,  and    it  is    probable    that    that 
which   buoys  her,  will    also    be  the 
means   of  making    her    move  :    this 
thought  led  me  to  investigate  farther 
into  the  matter.     I  took  a  tube  and 
immersed   it  in  water,  and  I  found 
that  the  resistance  was  in  proportion 
to   the   size   of  the   tube ;   and   that 
on  bringing  it  to  an  angular  position, 
it    continued    its    buoyancy   in    that 
direction.     From     this     observation 
I  considered  the   matter   worthy   of 
farther     experiments.       I     provided 
the    means   necessary   for  that   pur- 
pose, and  was  satisfied  with  the  re- 
sults :   at  last   I    constructed  a  boat 
oflin,  in  order  to  ascertain  the  pro- 
bable success  of  my  plan.     The  in- 
closed is  a  drawing  of  this  boat,  and 
I    shall  endeavour   to   give   you   an 
idea  of  the  plan  I  propose. 

With  any  tube,  (it  mattersnot  whe- 
ther it  be  square  or  round,)  I  suppose 
myself  on  board  a  ship,  and  place 
the  tube  at  the  angle  of  40°  or 
45°.  I  then  suppose  the  tube  to 
contain  a  cubic  foot  of  water,  which 
weighs  62  lb.  8  oz.  Now,  if  I  lay 
hold  of  the  rod,  or  shaft,  made  fast 
to  the  piston,  fitted  to  the  tube, 
«nd  proceed  to  discharge  the  water 
out  of  it,  what  will  be  the  effect? 
The  water  being  an  external  body, 
will  oifer  resistance  like  a  wall  or  a 
jjock  ;  hence,  in  the  act  of  discharg- 
ing  it,   the   ship   will    sustain    the 


pressure    of  my    foot,    which    iflust 
be    in    the    direction     of    the    tube* 
It    is    evident,     therefore,     that    the 
vessel   will  be   affected  by   such   an 
impression ;    and    if   I    continue    to 
keep   my   station,    the    result    is    as 
evident,  viz.  that  the  effect  will  be 
continued  ;  for  the  column  of  water 
will  ever  be  the  same,  according  to 
the  vessel's  bearings,  whatever   mo- 
tion she  may  have  over  the  surface 
of  the  water  ;  and  the  effect  will  be 
like  that  of  an  infinity  of  columns  all 
arranged  so  as  to  replace  each  other 
without    diminution,     except    in     a 
troubled    sea ;    and    even    than    she 
would  be  as  often  a  gainer  as  a  loser. 
In  the  case  of  a  life-boat,  if  the 
circumambient  air  is  found  sufficient 
to  answer  her  buoyancy,  there  will 
be   a   gain ;    but  if  injection  of  air 
is  found  necessary,  there  will   be  a 
loss.     In  an  air  life-boat,  it  is  evi- 
dent    that    the     buoyancy    will    be 
greater,  when    all    her    apparatus  is 
attended  to,  and    more    secure   and 
safe  than  a  cork  one.     It  will  even 
be    a    matter    of  difficulty  to  upset 
her,  especially  when  the  air  vessels 
are     used    together    with     the     air 
tubes ;    the    resistances    may    then 
be    increased    where    it    is    wanted, 
and    diminished    in    proportion     on 
the  opposite  side.     There  is  a  ques- 
tion  on    which    I    acknowledge  my 
ignorance,  whether  air  be  a  perish- 
able article  in    a    state  of  violence, 
either  by  pressure  or  confinement  ? 
if  it  is  not,  it  is  possible  that  a  ves- 
sel   foundering   at    «ea    may    never 
reach  the  bottom  ;    for,   as  she   de- 
scends, the  column  of  water  will  en- 
crease  in    proportion,  and  she   may 
arrive  at  that  point  where    she  will 
be    balanced    by    the    said    column, 
and  so  become    stationary :    or    de- 
scend   till    the    air    explode    her   to 
fragments,   or  it  may  be    condensed 
into  what  I  know  not ;   it  may  be 
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to  fire  or  water  ;  and  it  reinains  yet 
to  be  discovered  what  this  change 
will  produce.  These  inquiries  may 
be  considered  as  vain,  since  the  ves- 
sel is  irrecoverably  lost,  yet  some- 
thing useful  may  arise  from  them. 

I  made  the  boat  of  tin,  in  order 
to  ascertain  my  plan  ;  but,  I  am 
sorry  to  state,  I  had  the  misfortune 
to  get  my  thigh-bone  broken  in 
such  a  way  as  baffled  all  the  dis- 
ciples of  the  great  Munro  to  amend  ; 
and,  what  is  more  mortifying,  it 
must  for  ever  remain  so ;  this  has 
finally  arrested  all  my  industry. 

I  cannot  determine  its  effects  as 
to  its  propelling  power,  and  farther 
experience  will  be  necessary  on  the 
subject,  but  my  experiments  tell  me 
it  is  considerable  :  this  part  of  it  I 
submit  to  your  enterprizing  body* 
to  carry  into  effect,  as  it  is  not  in 
my  power  from  the  above  cause. 

The  side  view  (fig.  4)  of  the  boat 
shows  the  tubes  ;  they  are  about  an 
inch  square ;  the  lower  end  is  open, 
and  the  boat  is  immersed  in  the 
water.  The  pipes  are  made  lead- 
ing to  the  air  pump  ;  (and  it  may 
be  placed  any  where  in  the  boat ; 
where  I  have  placed  it,  is  not  in- 
tended to  be  its  final  station  ;  it  is 
only  placed  there  to  show  it  more 
conspicuously.  There  is  a  small 
pipe  and  cock  leading  into  the 
tubes  from  the  main  pipe,  along  the 
gunwale ;  by  working  the  pump, 
you  will  force  the  water  out  of  the 
tubes,  and  fill  all  the  other  parts 
with  such  a  quantity  of  air  as  is 
wanted.  Th  eangular  tubes  fore 
and  aft  are  made  to  communicate 
with  air  vessels,  in  order  to  com- 
press the  air  in  them,  which  will 
increase  its  buoyancy,  and  relax  or 
resist  accordintr  to  the  agitation  of 
the  vessel.     There  are  two  air  balls, 

*  He  means  the    Mechanics'  Institu- 
tion. 


one  on  the  stem  and  another  on  the 
stern,  to  prevent  her  from  upsetting  ; 
around  her  bows  there  is  a  space 
all  filled  with  air  ;  besides  her  quar- 
ter contains  large  quantities  of  air. 

I  have  given  a  bottom  or  keel 
view  of  the  vessel,  (fig.  3,)  to  show 
how  the  tubes  and  the  air  vessels 
are  placed,  which  I  think  will  easily 
be  understood. 

Round  her  gunwale,  there  is  a 
rivetted  rope,  through  which  it 
passes ;  and  at  every  bend  a  piece  of 
cork  to  swim  it  and  keep  it  at  a 
due  distance  from  the  side  of  the 
boat,  so  as  it  can  be  easily  laid  hold 
of ;  as  many  perish  for  want  of 
such  in  time  of  danger,  and  I  have 
been  eye  witness  of  it.  In  order 
to  extend  the  means  of  preserving 
life,  there  ought  to  be  at  least  one 
rope  or  line  of  this  description,  if 
not  more,  in  every  life  boat,  as  in  a 
surf,  or  taking  people  from  a  wreck, 
they  often  lose  their  hold  :  this  rope 
may  be  easily  thrown  off  to  the  un- 
fortunate, and  he  may  chance  to  lay 
hold  of  it ;  the  twinkling  of  an  eye 
may  save  a  valuable  life  by  slender 
means;  this  is  just  a  piece  of  cord, 
line  with  three  balls  of  cork  to  buoy 
up  the  line. 

Suppose  a  boat  of  30  feet  long 
from  stem  to  stern,  where  18  tubes 
on  every  side  will  be  easily  placed, 
allowing  4  inches  between  each  for 
a  timber  and  fixtures ;  each  tube  8 
inches  square,  length  2  feet  3  inches, 
which  is  just  a  cubic  foot  in  each  : 
since  35  cubic  feet  of  water  weighs 
a  ton,  if  this  water  were  replaced 
with  air,  what  would  be  its  effects, 
operating  instead  of  the  former  ?  I 
think,  Mr.  Editor,  this  is  a  question 
worthy  of  some  trouble  to  deter- 
mine.    I  am.  Sir, 

Your's,  &c. 


Water  of  Leith,  Oct.  22, 1824. 
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RECENT  PATENTS. 


To  Mathias  Archibald  Robinson,  of 
JRed  Lion  Street^  in  the  Parish  of  St. 
George  the  Martyr^  in  the  County  of 
Middlesex^  for  his  Invention  of  certain 
Improvements  in  the  Modes  of  Preparing 
the  vegetable  Matter  commonly  called 
Pearl  Parley  and  Grits,  or  Groats,  by 
which  Material,  when  so  prepared,  a  Su- 
perior Muciloginous  Beverage  onay  be 
produced  in  a  few  Tninutes. — Sealed 
28th  August,  1823.— InroUed,  Febru- 
ary, 1824-. 

These  improvements  consist  in  a 
peculiar  mode  of  drying  and  other- 
wise treating  the  grain,  by  which 
process  its  vegetating  properties  are 
destroyed,  and  a  meal  is  produced, 
divested  of  rawness,  and  free  from 
the  impurities  of  husks  or  fibre. 
This  meal  when  so  prepared,  is 
entirely  soluble  in  water,  and  will, 
with  boiling  water,  produce  a  per- 
pectly  smooth,  and  almost  transpar- 
ent mucilage,  in  a  few  minutes. 

The  process  of  separation  is  as 
follows  ;  Any  quantity  of  pearl  bar- 
ley, or  groats,  intended  to  be  ope- 
rated upon,  is  taken  in  the  state  it 
is  usually  sold  at  the  shops,  and  the 
first  process  is  to  cleanse  it  from 
seeds,  dust,  and  husks,  or  other  im- 
purities, by  winnowing.  After  this 
the  grain  is  carefully  looked  over, 
and  any  extraneous  matter  which 
have  not  been  separated  by  the  win- 
nowing machine  are  to  be  picked 
out. 

In  this  cleansed  state  the  grain  is 
to  be  spread  over  the  bottoms  of 
sieves,  in  level  layers  of  about  an 
inch  and  three  quarters  thick.  These 
sieves  are  then  deposited  on  ledges, 
in  closets  heated  by  steam  boxes, 
or  steam  passages,  the  temperature 
of  which  should  be  gradually  in- 
creased to  160  or  170  degrees  of 
Fahrenheit's  thermometer.  Under 
this  temperature,  the  grain  is  per- 
mitted to  remain  for  about  three 
hours,  in  order  to  dry  gradually : 
the  aqueous  parts  evaporated,  being 


drawn  off  by  suitable  pipes  leading 
from  the  hot  closet.  By  these  means 
the  vegetating  properties  of  the  grain 
will  be  killed,  and  the  raw  taste  re- 
moved without  parching  or  roast- 
ing it. 

When  the  grain  has  been  thus 
sufficiently  dried,  it  is  spread  out 
in  large  hoppers,  or  troughs,  to  cool, 
and  this  being  affected,  it  is  passed 
through  the  funnels  of  the  hoppers 
down  to  steel  mills  below,  where  it 
is  to  be  ground  by  hand,  or  other 
convenient  power,  shders  being 
placed  in  the  funnels  of  the  hoppers 
for  the  purpose  of  regulating  the 
supply  of  grain  descending  into  the 
steel  mills. 

The  meal  falling  from  the  mills 
is  received  into  boxes,  and  is  to  be 
thence  removed  for  dressing  into 
bolting  machinery  of  the  ordinary 
construction.  The  cylinders  of  these 
bolting  machines  should  be  made  of 
fine  wire  gauze,  of  from  twenty  to 
thirty-six  wires  in  the  inch,  and 
when  the  meal  has  passed  through 
the  finest  of  them,  it  may  be  con- 
sidered to  be  completely  fit  for  use. 

The  pattentee  states  that  a  table- 
spoon-full of  this  prepared  material, 
mixed  up  first  in  two  spoons  full 
of  cold  water,  and  made  perfectly 
smooth  and  then,  with  the  addition 
of  a  sufficient  quantity  of  water, 
boiled  for  a  few  minutes,  will  pro- 
duce the  mucilage  called  barley- 
water,  of  a  very  superior  quality  to 
that  obtained  by  the  ordinary  pro- 
cess of  boiling  the  barley  for  some 
hours,  the  mucilage  being  strained 
through  muslin,  and  flavoured  with 
lemon  peel,  or  juice,  and  sweetened 
with  honey  or  refined  sugar. 

An  excellent  and  nutritive  food 
for  infants  may  be  made  by  mixing 
the  above  preparation  with  milk 
and  water,  instead  of  water  alone, 
It  will  also  be  found  to  be  a  very 
desirable     material    for    thickening 
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broths ;  it  may  be  mixed  and  intro- 
duced into  the  broth  half  an  hour 
before  it  is  taken  off  the  fire. 

The  powder  of  the  groats,  pre- 
pared as  above,  is  to  be  mixed  in 
the  same  way,  and  gruel  may  be 
produced  from  it  in  ten  minutes, 
and  of  a  quality  very  much  supe- 
rior to  that  obtained  from  every 
other  preparation  of  oats  heretofore 
presented  to  the  pubhc ;  puddings 
also,  of  an  excellent  quality,  may  be 
made  from  this  preparation. 

The  patentee  states — "  I  am 
aware  that  several  unimportant  va- 
riations may  be  made  in  the  process 
above  described ;  but  I  wish  it  to 
be  understood  that  I  rest  my  claim 
of  patent  right  in  a  method  or 
methods  of  drying  the  grain  under  a 
regular  temperature,  without  roast- 
ing or  parching  it,  so  as  to  destroy 
its  vegitating  properties,  and  at  the 
same  time  retain  its  nutritive  quali- 
ties unimpaired  ;  by  which  prepara- 
tion the  meal  is  brought  into  a  con- 
dition that  will  enable  it  to  keep 
perfectly  good  in  any  climate," 


To  George  Richards,  of  Truroy  in  the 
County  of  Cornwall,  for  his  inve?ition  of 
certain  Improvements  in  Fire  Grates, 
Stoves,  Furnaces,  and  other  Inventions 
for  the  consumption  of  Fuel ;  and  in 
the  Flues  connected  with  them,  whereby 
they  are  rendered  more  safe,  and  the 
Smoke  prevented  from  returning  into  the 
Rooms  in  which  they  are  placed ;  and 
also  for  an  Improved  Apjmratus  for 
cleansing  the  same. — Sealed  26th  De- 
cember, 1822 Enrolled  June,  1823. 

The  patentee  purposes  to  "  make 
all  kinds  of  grates  and  stoves  to  fix 
into  metallic  fire-places,  or  cases," 
these  he  intends  to  be  lodged  in 
suitable  recesses  or  fire-places  "  leav- 
ing a  vacancy  behind  the  back  part 
of  about  two  inches,"  (deep,  we 
suppose,)  which  vacancy  he  terms 
a  rarefying  box,  this  may  be  formed 
of  thin  iron  or  brick-work  properly 
plastered,  before  the  metal  fire-place 


is  set  in.  It  is  also  intended  to 
"  make  to  these  fire-places  inner 
and  outer  hearths,  instead  of  marble 
or  any  other  material."  The  inner 
is  to  be  *'  sunk  below  the  outer,  ta 
allow  of  a  dust  or  ashes  vacuity, 
with  a  moveable  grate  or  perforated 
metallic  screen  over  it." 

"  Above  the  grates,  at  a  propei 
height,"  it  is  proposed  to  **  make  a 
regulating  valve,  so  constructed  that 
when  the  cold  atmospheric  air 
presses  down  the  chimney  flue  from 
eddy  wind,  or  any  other  local  cause 
which  may  prevent  the  ascension  of 
the  smoke,  it  may  be  conducted  into 
the  rarefying  box,  and  its  ill  effects 
be  there  destroyed,  instead  of  find- 
ing its  way  into  the  room."  A  door 
is  to  be  made  at  the  bottom  of  the 
metallic  back  to  discharge  the  soot 
when  the  flue  is  swept.  The  flues 
of  all  chimnies  are  proposed  to  be 
made  with  metal  plates,  fastened 
together  by  tye-straps,  and  finished 
at  top  with  neat  architectural  caps. 

Kitchen  ranges,  and  cooking  ap- 
paratus, and  all  other  kind  of  grates, 
are  also  to  be  made  "  upon  an  im- 
proved principle,"  viz,  "  the  two- 
horizontal  bars  at  bottom  and  top, 
or  occasionally  the  two  at  bottom 
only,  to  form  the  segment  of  a  circle, 
or  any  other  pretty  curve  upwards  ; 
so  that,  from  either  heat  or  cold,  if 
contraction  and  expansion  takes  place,, 
the  body  of  the  grates  may  never 
sink  down."  The  whole  of  the  other 
bars  of  the  grates  are  to  be  placed 
vertically,  and  *'  made  hollow  with 
receiving  and  discharging  atmosphe- 
ric vents."  Cooking  apparatus  are 
also  to  be  made  with  sliding  ovens, 
boilers,  and  hot  closets,  to  regulate 
the  length  of  the  fire  ;  these  may  be 
heated  by  separate  fires.  The  ranges 
are  to  have  no  fall-down  bars,  but 
when  the  fire  is  to  be  contracted 
the  bottom  is  to  be  raised  up;  and 
if  without  ovens,  boilers,  or  hot 
closets,  an  atmospheric  vent-hole  i& 
to  be  made  in  the  back. 
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"  The  vertical  ranges  may  be 
made  with  shding  cheeks  on  a  new 
principle ;  the  top  of  boiler  and 
oven  to  serve  as  a  hot  plate,"  and  a 
plate  also  to  hang  or  turn  down  over 
the  fire-place,  as  a  hot  plate,"  wth 
different  culinary  conveniences  for 
boiling,  stewing,  and  steaming  in 
the  back  part.  Concave  metallic 
roasting  hasteners  are  also  to  be 
made,  upon  an  entire  new  princi- 
ple, so  that  they  may  be  connected 
with  the  grates,  and  be  put  in  their 
position,  and  removed  out  of  it,  to 
allow  the  dripping  of  the  meat  with 
the  greatest  facility  and  adroitness." 

Fenders  are  to  be  secured  to  the 
inner  hearth  by  sliding  studs.  Fire- 
screens are  to  have  "  a  groove,  or 
rising,  on  the  inner  hearth,  in  an 
elliptical  form,  to  embrace  the  lower 
parts  of  the  screen,  and  by  a  worm, 
bent  wheel,  or  other  mechanism,  the 
parts  are  to  be  brought  forward,  and 
backward  to  meet  the  centre."  The 
fire-irons  are  to  be  set  with  "  a 
stepping  in  the  hearth,  and  a  rest 
connected  with  the  fender,  to  pre- 
serve them  in  an  independent  ver- 
tical position."  Pokers  are  pro- 
posed to  be  made^  with  *'  a  moving 
fulcrum,  to  suit  the  vertical  grates, 
for  stirring  the  fire." 

''  I  also,"  says  the  patentee, 
**  make  furnaces  with  these  fire- 
places, flues,  and  stops  of  cast-iron, 
whereby  the  fire  is  detained  beneath 
the  bottoms,  and  all  around  close  to  the 
sides  of  the  boilers,  until  the  whole 
strength  of  the  combustion  of  the 
fuel  is  quite  exhausted.  This  im- 
proved application  of  a  metallic  fur- 
iiace  for  brewing,  sugar-refining,  for 
distilling,  and  every  other  purpose 
where  fire  is  applied  under  any 
metallic  vessel  for  boiling  a  fluid, 
is  of  the  first  importance  ;  the  fire- 
door,  too,  must  have  a  lining  on  the 
inside,  to  prevent  the  chilling  action 
of  the  atmospheric  air." 

An   improved  apparatus  is  men- 
tioned for  sweeping  chimneys  of  all 


descriptions,  and  explained   as   fp!-' 
lows:  **  I  make  a  metallic  case  to^ 
suit    or    fit   chimney  pots,   of  brick- 
or   other  substance  ;    this  case  con- 
tains    an     open     metallic    cylinder, 
with  a  projecting  flanch  on  its  outer 
top  edge.     The    use    of  this  is  ta 
prevent  the  operation  of  eddy  wind» 
from  an  easy  entry,  (after  rebound- 
ing against  the  pot,)  into  the  flue  ; 
the  cylinder  is  made  to  turn   easy 
on  its  pivots,  and  the  case  I  fix  in 
a  secure  manner  to  the  top  of  the 
chimney,"   (or  extremity  of  an  hori- 
zontal flue.)      "  This  being  done,  a 
whalebone  needle,  made  with  brass 
ferrules,  and  jointed  in  short  lengths, 
with  a  swivel  friction    roller  at  the 
fore  or  lower  end,  is  put  down  the 
flue  ;  and,  however  crooked  and  in- 
tricate,   this   needle    will   reach    the 
bottom,     or    extreme     distance,    ta 
which  a  small  line  is  fixed  ;  the  line 
from  the  bottom  end  is  then  taken 
off,  whilst  the  line  at  the  top  is  held 
by  the   person  who  sent    down  the 
needle.     The  needle  is  then  drawn 
up    the  chimney,   and  folded   toge- 
ther   in    its  joints,  and    the   person 
above  puts  a  strong  well  made  me- 
talHc  chain  properly  over  the  cylin- 
der, and  securely  fastens  both   ends 
to  the  line  or  cord,  the  person  be- 
low then  pulls  it  down." 

If  the  soot  adheres  very  firmly  to 
the  chimney,  it  is  proposed  to  at- 
tach a  scraper  to  the  above,  this  is 
to  be  made  to  scrape  on  one  side 
only,  and  to  be  pressed  thereto  by 
a  spring,  and  to  operate  in  its  des- 
cent only ;  a  whalebone  brush  is 
also  to  be  used,  made  square  or  cy- 
lindrical, and  attached  to  the  chain  ^ 
but  differently  formed  scrapers  and 
brushes  are  to  be  made,  suited  to 
the  chimney  in  which  they  are  to 
be  employed.  In  case  of  the  chim- 
ney taking  fire,  it  is  intended  "  to 
make  a  swab  of  the  thrums,  or  any 
other  like  material,  and  secure  them 
to  a  cyhndrical  block,  which  swab 
is  to  be  made  completely  wet."     In 
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this  state  it  is  to  be  drawn  up  and 
down  the  chimney,  by  means  of  the 
chain  above-mentioned,  until  the 
fire  is  extinguished.  Every  house 
is  to  be  provided  with  an  apparatus 
of  this  kind.  Chinese  chimney  caps 
are  also  to  be  made  either  of  metal 
or  earthenware,  in  order  to  screen 
the    metaUic    chain     and     cylinder, 


within  the  chimney,  from  the  ef- 
fects of  rain  and  snow.  Wooden 
frames  are  proposed  to  fit  the  man- 
tle-piece, and  cloths  to  be  attached 
to  these  frames,  with  sleeves  in  the 
cloths  for  the  chimney-sweeper  to 
put  his  hands  through;  the  object 
of  which  is  to  exclude  any  of  the 
soot  from  the  room. 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

Farticularli/  with  reference  to  Mathematical  and  Mechanical  Science* 
(Continued  from  Page  233,  Vol.  II.)        '><?->*-.     ," 


Leonardo,  a  wealthy  merchant  of 
Pisa,  is  said  to  have  been  the  first 
who  introduced    Algebra  into    Eu- 
rope.     Lucas  de    Burgo,  however, 
was  the  first  author  who  published 
a  work    on    the  subject.      He    em- 
ployed the  letters  p  and  w,  to  de- 
note plus  and  minus,  and  laid  down 
some  of  the  simplest  rules    of  the 
Science.     It  appears  evidently  from 
this,  to  have  been  at   first  only  an 
abbreviation    of  common    language, 
like  a  system  of  short  hand,  applied 
to  the  solution   of  problems.      To 
such     a     simple     contrivance     was 
Science  indebted  for  the  most  won- 
derful instrument  that  was  ever  em- 
ployed in   the   developement  of  hu- 
man ideas.      The    algebraist    seems 
to  operate  with  his  characters  in  the 
most  mechanical  manner  ;  yet  every 
line  is  full  of  thought,  and  is  capable 
of  being  expanded  into  whole  pages 
of  ordinary  language. 

A  discovery  of  the  work  of  a 
Greek,  Diophantus,  who  treated  of 
such  problems  as  were  suited  to  the 
nature  of  this  new  notation,  contribu- 
ted not  a  little  to  the  advancement 
of  the  Science  of  Algebra.  This  au- 
thor, though  unacquainted  witli  the 
Algebra  of  the  Hindoos,  had,  by 
means  of  common  language,  and  the 
assistance  of  a  few  symbols  of  his 
own  invention,  arrived  at  the  solu- 
tion of  quadratic  equations  ;  farther 
than  this,   even  the    Science   as   it 


was  known  in  Europe,  had  not  ad- 
vanced. 

The  solution  of  Cubic  Equations 
was  accomplished    by   three    indivi- 
duals   in    a    very    curious   manner. 
Scipio   Ferreo,  a  Professor  of  Ma- 
thematics at  Bologna,  was  the  first 
who   discovered   a   rule   for    solving 
one  of  the  cases -of  these  equations; 
this  rule  he  communicated  as  an  im- 
portant secret  to  one  of  his  scholars, 
who,    desirous    of  showing    off  his 
wonderful  skill,  challenged  one  Tar- 
talea  to  contend  with  him  in  the  so- 
lution of  problems.     Tartalea,  how- 
ever, soon  discovered   the    rule  for 
the  particular  case  in  question,  and 
extended    it    to    all    other    possible 
cases.    Cardan,  a  physician  of  Milan, 
being  about  to  publish  a  work  on 
Algebra,  at  the  period  of  this  dis- 
covery, and  having  heard  of  it,  was 
very  desirous  to  obtain  a  knowledge 
of  it,  as  an  excellent  addition  to  his 
work.     At  first  he  could  not   pre- 
vail upon   Tartalea  to  reveal  the  se- 
cret,  but  afterwards   the    latter   was 
overcome    by    his    solemn   protesta- 
tions not  to  divulge  it  to  the  world. 
The  words  which  he  made  use  of, 
were   these,    "  I   swear   to    you    on 
the  holy  evangelists,  and  by  the  ho- 
nour of  a  gentleman,  not  only  never 
to  publish   your   inventions,    if  you 
reveal  them  to  me  ;    but  I  also  pro- 
mise to  you,  and  pledge  my  faith  as 
a  true  Christian,  tS  note  them  down 
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in  cyphers,  so  that  after  my  death 
no  person  shall  be  able  to  under- 
stand them."  To  this,  Tartalea 
replied,  *'  If  I  refuse  to  give  credit 
to  these  assurances,  I  should  de- 
servedly be  accounted  utterly  de- 
void of  belief."  Notwithstanding 
these  solemn  assurances  to  the  con- 
trary, Cardan  did  publish  Tartalea's 
method,  and  though  we  may  justly 
reprobate  the  former  for  his  total 
disregard  of  his  oath,  we  cannot  re- 
gret that  the  latter  should  have  been 
disappointed  in  his  intentions  of 
making  a  mystery  of  knowledge, 
and  of  keeping  his  discoveries  se- 
cret, for  no  other  purpose  than  what 
must  be  considered  as  purely  selfish. 
In  the  succeeding  century,  men  were 
actuated  by  more  enlightened  views, 
and  the  establishment  of  Scientific 
Societies  and  Academies,  for  the 
communication  of  knowledge,  show- 
ed not  only  a  spirit  more  worthy  of 
philosophy,  but  was  attended  with 
the  most  beneficial  effects  in  the 
amelioration  of  the  race. 

The  solution  of  the  well  known 
irreducible  case  of  cubic  equations, 
])y  a  direct  formula,  was  a  problem 
in  which  not  only  Cardan,  but  all 
the  mathematicians  of  Europe,  since 
his  time,  have  failed.  Like  the 
quadrature  of  the  circle,  or  the  tri- 
section  of  an  angle,  it  seems  des- 
tined to  employ  the  ingenuity  of 
mathematicians  in  vain.  A  general 
method  of  resolving  cubic,  as  well 
as  all  other  equations,  has  lately 
been  discovered  by  a  person  in 
London  ;  not,  however,  by  direct 
formulae,  but  by  a  tentative  pro- 
cess which  at  last  brings  out  the 
exact  root,  in  a  manner  similar  to 
the  common  mode  of  extracting  the 
square  and  cube  root  of  numbers. 
This  discovery,  though  original  per- 
haps on  the  part  of  the  author,  (Mr. 
Holdred,)  was  first  made  by  a  coun- 
tryman of  our  own,  a  Mr.  Halbert 
of  Auchinleck,  who  published  it  at 
the  end  of  his  vel|  curious  work  on 


Arithmetic,  and  it  was  there  applied 
by  him  to  the  solution  of  the  irre- 
ducible case  of  cubic  equations.* 
From  this,  it  was  easy  to  extend 
the  plan  to  the  solution  of  equations 
of  all  degrees  ;  but  whether  Mr. 
Holdred  had  seen  the  work  of  Hal- 
bert, is  a  question  which  may  not 
be  easily  answered ;  at  all  events, 
there  can  be  no  doubt  that  the  latter 
was  the  original  discoverer  of  the 
method,  though  it  was  much  farther 
extended  by  the  former. 

Various  eminent  men  made  suc- 
cessive discoveries  in  the  Analytic 
Art,  among  whom  Vieta,  and  Har- 
riot were  not  the  least  remarkable. 
The  former  was  the  first  who  em- 
ployed the  letters  of  the  alphabet  to 
denote  the  known  as  well  as  the  un- 
known quantities  in  Algebra,  by 
which  Important  step  the  symbolic 
language  of  this  science  first  became 
capable  of  expressing  a  general  truth 
by  means  of  a  single  formula  ;  a  cir- 
cumstance which  has  since  that  pe- 
riod rendered  it,  in  the  hands  of  the 
geometrician,  a  powerful  instrument 
of  investigation  and  discovery,  and 
like  the  fabled  v^^and  of  the  magi- 
clan  has  enabled  him  to  penetrate 
into  the  mysteries  of  nature.  In 
his  treatise  on  angular  sections,  he 
appears  to  have  been  also  the  first 
who  applied  Algebra  to  Geometry, 
an  honour  which  has  been  generally 
ascribed  to  Descartes.  Harriot,  the 
next  in  order,  was  the  inventor  of 
the  general  method  of  finding  the 
origin  of  all  equations,  by  the  con- 
tinued multiplication  of  simple 
equations.  This  step  completed 
the  theory  of  equations,  showed 
many  beautiful  properties  belonging 
to  them,  which  mightily  aided  the 
algebraist  in  his  endeavours  to  ob- 
tain their  resolution ;  and,  in  a  word, 
brought  it  very  nearly  to  that  state 

*  We  have  often  employed  this  method 
before  Mr.  Iloldred's  plan  was  ever  heard 
ot.—Ed. 
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of  perfection  in   which  it   now   ex- 
ists, as  an  abstract  science. 

An  era  now  occurred,  however, 
in  its  application,  perhaps  the  most 
important  in  modern  science,  when 
we  consider  that  it  paved  the  way 
for  one  of  the  grandest  discoveries 
of  Newton.  Descartes  was  the  first 
who  apphed  algebraical  analysis  to 
the  investigation  of  the  nature  and 
properties  of  curve  lines,  and  intro- 
duced into  Geometry  the  notion  of 
a  variable  quantity ;  he  solved  one 
of  the  most  general  problems  which 
had  hitherto  attracted  the  notice  of 
mathematicians ;  this  problem  was 
the  determination  of  the  locus,  or 
place  of  a  point,  having  a  certain 
relation  to  four  straight  lines,  and 
their  perpendiculars ;  and  he  showed 
that  the  said  locus,  or  place  of  the 
point,  was  always  according  to  that 
given  relation,  one  of  the  Conic  Sec- 
tions, viz.,  either  a  circle,  an  ellipsis, 
a  parabola,  or  a  hyperbola.  He  in- 
vented a  method  of  drawing  tan- 
gents to  curves,  a  branch  of  analysis 
which  was  afterwards  improved  by 
Fermat,  Roberval,  Barrow,  and 
Newton,  the  latter  of  whom,  by  his 
investigation  on  this  subject,  was 
led  to  the  invention  of  Fluxions. 

During  the  period  of  continental 
discovery,  Scotland  was  not  without 
its  illustrious  contributions  to  the 
general  advancement  of  Science. 
The  labour  of  calculation  and  the 
time  employed  in  it,  had  become, 
in  consequence  of  the  discoveries 
that  were  from  time  to  time  en- 
larging the  dominions  of  philosophy, 
not  only  very  great,  but  extremely 
irksome  to  mathematicians,  and 
above  all,  to  astronomers.  Baron 
Napier  of  Merchiston,  a  learned 
man,  and  particularly  attached  to 
the  study  of  astronomy,  desirous  of 
saving  himself  the  trouble  of  the  te- 
dious arithmetical  operations,  in 
which  he  always  found  himself  in- 
volved in  his  investigations,  set  his 
ingenuity  to  work  to  discover  a  me- 


thod of  accomplishing  his  desire. 
He  observed  the  coincidence  which 
occurred  in  the  addition  or  sub- 
traction of  the  terms  of  an  arithme- 
tical series,  considered  as  the  in- 
dices of  a  geometrical  series.  He 
saw  that  when  one  term  of  the  lat- 
ter series  was  to  be  multiplied  by 
another,  he  had  only  to  add  the  in- 
dices, which  stood  above  them  in 
the  arithmetical  series,  and  search- 
ing for  the  sum  in  the  same  series, 
he  found  immediately  below  it,  in 
the  geometrical  series  the  product 
required.  He  observed,  that  divi- 
sion could  be  performed  in  the  same 
way  ;  and  he  consequently  inferred, 
that  all  operations  in  multiplication 
and  division,  could  now,  by  means 
of  a  table  properly  constructed,  be 
performed  by  addition  and  substrac- 
tion  alone.  Such  an  idea  had  for- 
merly occurred  to  Archimedes,  but 
for  want  of  a  proper  system  of  no- 
tation, the  idea  had  never  been  far- 
ther pursued  ;  the  tide  of  his  ideas 
had,  in  fact,  soon  after  flowed  be- 
yond it,  and  in  the  long  series  of 
dark  ages  that  succeeded,  no  genius 
less  lofty  was  found  to  supply  the 
deficiency,  till  the  torch  of  science 
again  illumed  the  world. 

The  distance  of  nearly  2000  year* 
was  requisite  for  the  completion  of 
this  simple  discovery,  and  the  ho- 
nour of  the  invention  of  logarithms, 
the  most  useful  instrument  ever  put 
into  the  hands  of  the  arithmetician, 
was  reserved  for  our  illustrious  coun- 
tryman. The  character  of  Napier 
and  his  discoveries,  have  been  thus 
drawn  by  a  late  elegant  writer: — 
"  As  there  never  was  any  invention 
for  which  the  state  of  knowledo-e 
had  less  prepared  the  way,  so  there 
never  was  any  where  more  merit 
fell  to  the  share  of  the  inventor. 
His  good  fortune  also,  not  less 
than  his  great  sagacity  may  be  re- 
marked:  had  the  invention  of  lo- 
garithms been  delay  to  the  end  of 
the  17th  century,  iP^ould  have  come 
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about  without  effort,  and  would  not 
have  conferred  on  the  author  the  high 
celebrity  which  he  so  justly  derives 
from  it.     Many  inventions  have  been 
eclipsed  or  obscured  by  new  discov- 
eries, or  they  have  been  so   altered 
by    subsequent    improvements,    that 
their  original  form  can  hardly  be  re- 
cognized,   and,    in    some    instances, 
has  been  entirely  forgotten.     It  has 
been    quite  otherwise    with    the    in- 
vention of  logarithms,    which  came 
out  of  the  hands  of  the  inventor  so 
perfect,    that  it   has    never    received 
but  one  material  improvement,  that 
which  it  derived,  as  has   just   been 
said  from  the  ingenuity  of  his  friend 
in  conjunction  with  his  own.      Sub- 
sequent   improvements    in     Science, 
instead    of  offering    any   thing    that 
could  supplant  this    invention,  have 
only  enlarged  the  circle  to  which  its 
utility  extended.      The    sagacity    of 
their  author  did  not  see  the  immense 
fertility  of  the  principle  he  had  dis- 
covered ;    he    calculated    his   tables 
merely  to  facilitate  arithmetical,  and 
chiefly  trigonometrical   computation, 
and  little  imagined    that  he   was  at 
the  same  time  constructing  a  scale, 
whereon    to  measure  the  density  of 
the  strata    of  the    atmosphere,   and 
the  heights  of  mountains  ;    that  he 
was    actually    computing    the    areas 
and     the    lengths     of    innumerable 
curves,     and    was    preparing    for    a 
calculus,    which  was  yet  to  be  dis- 
covered, many  of  the  finest  and  most 
valuable  of  its  resources.     Of  Napier 
therefore,   if,    of  any  man,   it    may 


safely  be  pronounced,  that  his  name 
will  never  be  eclipsed  by  any  one 
more  conspicuous,  or  his  invention 
superseded  by  any  thing  more  va- 
luable." 

Such  was  the  splendid  advances 
which  had  been  made   in   the   pure 
Mathematics  ;  the  discovery  of  every 
new  truth  in  them,  led  to  others  in 
the  Physical    Sciences ;   they  neces- 
sarily went  hand  in  hand  in  the  pro- 
gress   of    discovery,    and    whenever 
they  were    separated,  the    latter  fell 
into    decline  ;    without    the    former, 
our  knowledge  of  nature  must  have 
continued  to  the  present  hour,  vague 
and    uncertian  ;    and  one  system   of 
philosophy  must  have  continued   to 
give  way  to  another,  till  there   was 
perhaps  nothing  left  of  truth  in  any 
system    on    the    face    of  the    earth. 
But    as  the    original  inventors  con- 
tinued in  the  course  of  their  labours 
to  establish  every  fact  on  well  founded 
experiment,  and  to  deduce  their  in- 
ferences, by  mathematical  demonstra- 
tion, the   result  could  be   no    other 
than  a  body  of  scientific  knowledge, 
which  it  was  impossible  to  overthrow. 
The  bolder  spirits  had  already  burst 
the  trammels  of  ancient  authority  in 
every  thing  that  was  not  founded  on 
experiment  and  demonstration  :  they 
have  ventured  to    question  opinions 
sanctioned  only  by  antiquity,  and  now 
proceeded  to  explore  with  a  fearless 
eye  the  wide  fields  of  human  know- 
ledge. 

(To  he  continued. J 
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ELECTRICAL  ATTRACTION. 

Sir, J.    v.,   in    your   Number    for 

24th  April,  wishes  to  know  why  a  piece 
of  paper,  after  being  rubbed  with  India 
rubber,  adheres  to  the  table,  and  attracts 
light  substances.  In  my  opinion,  the 
phenomena  proceed  from  two  causes  :  it 
adheres  to  the  table,  because  the  action 
of  rubbing  expels  the  air  from  between 


the  paper  and  the  smooth  surface  of  th^ 
table,  and  acts  in  the  same  manner  as 
the  sucker  used  by  the  boys  in  dragging 
stones  about  the  streets,  to  the  no  small 
annoyance  of  the  lieges,  particularly  of 
the  fair  sex,  whose  snow-white  robes 
suffer  sometimes  in  the  experiment. 
Tlie  attraction  is  caused  by  electrical 
phenomena.     It  is  well  known,  that  all 
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sorts  of  gums  and  resins  are  more  or  less 
electrical ;  in  the  present  case,  the  paper 
is  excited  by  the  India  rubber,  and  be- 
ing, when  dry,  a  non-conductor,  it  will 
attract  small  light  substances,  in  the 
same  manner  as  excited  sealing-wax, 
amber,  gum,  lac,  &c. 

Two  simple  experiments  will  suffice 
to  show  the  truth  of  what  I  have  ad- 
vanced. Let  your  Correspondent  cut 
with  a  pen-knife,  straight  lines  in  the 
paper,  about  half  an  inch  long,  and  pret- 
ty near  each  other;  then  rub  the  paper 
in  the  direction  of  the  lines,  so  as  not  to 
tear  it,  he  will  find  that  it  will  no  longer 
adhere  to  the  table,  because  the  air  will 
be  admitted  by  the  holes  he  has  cut ;  let 
him  then  pass  a  piece  of  smooth  metal 
(say  a  common  smoothing  iron)  over  the 
paper,  and  it  will  lose  its  power  of  at- 
traction— the  iron  having  deprived  it  of 
the  redundancy  of  electricity,  communi- 
cated to  the  paper  by  the  India  rubber. 

Heating  the  paper  increases  the  elec- 
trical power.  Two  small  spirit  lamps, 
one  placed  under  the  cylinder,  and  the 
other  imder  the  prime  conductor  of  an 
electrical  machine,  increases  its  power 
very  much,  especially  in  damp  or  moist 
■weather. 

If  J.  V.  will  pull  two  silk  stockings 
quickly  asunder  (the  one  having  been 
previously  put  inside  the  other)  in  a 
dark  chamber,  provided  both  stockings 
have  been  well  dried,  he  will  see  some 
striking  electrical  phenomena. 

Or  take  a  cat  into  a  dark  room,  and 
rub  the  hair  on  its  back  pretty  smartly 
against  the  grain,  (up  towards  its  neck,) 
it  will  also  exhibit  the  electrical  pheno- 
mena pretty  strongly;  but  let  him  be- 
ware in  this  experiment,  as  it  is  rather  a 
dangerous  one ;  the  motto  of  the  Gor- 
dons will  probably  occur  to  him— 
"  Touch  not  the  cat  but  a  glove." 
I  am.  Sir,  your's,  &c. 

Y. 
Glasgow,  1824. 

HODE    OF    MAKING    HIGH- 
LAND WHISKY. 

Sir,— -The  objects  which  in  his  tra- 
vels through  this  wondrous  world  claim 
the  eye  and  admiration  of  man,  are  many 
indeed  and  multiform !  Art  itself,  (not 
to  speak  of  Nature,)  affords  a  world  of 
wonders !  And  here,  Mr.  Editor,  we 
might  just  refer  the  world  to  the  Me- 
chanics' Magazine,  and  have  done ;  but 
our  present  object  is  to  present  a  fresh 


and  refreshing  object  to  view.  That  the 
liquor  called  Whiskij,  owes  its  derivation 
(if  not  spurious)  to  that  dull  insipid  seed 
called  bear,  or  barley,  every  body  knows. 
Of  whisky,  the  products  and  properties 
are  truly  strange  !  It  brings  things  out 
of  their  very  contraries !  The  miser  it 
makes  generous,  the  quiescent  quarrel- 
some, and  the  reserved  loquacious.  It 
turns  fear  to  courage,  hatred  to  friend- 
ship, and  vice  versa  !  Whisky  is  also 
medicinal :  This  fact,  medical  men  well 
know,  and  unmedical  men  know  it  too. 
We,  ourself,  (to  adduce  one  instance  of 
a  thousand  which  might  be  adduced,) 
have  known  an  aged  man  who,  being 
afflicted  with  rheumatism,  had  been  for 
years  closely  confined,  but  who,  being  at 
his  daughter's  wedding,  induced  some- 
how to  make  free  with  this  cordial, 
danced  himself  in  one  night  whole  every 
whit !  The  fruits  and  effects  of  whisky 
are  different  upon  different  minds.*  It 
sets  one  man  asleep,  another  man  a-sing- 
ing  !  It  makes  one  man  furious,  another 
calm  and  courteous  !  In  this,  however, 
its  effects  agree  on  all— that  it  teaches 
all  a  certain  reel ! 

But,  Mr.  Editor,  of  themode  of  mak- 
ing this  curious  beverage,  are  the  curious 
public  hitherto  really  ignorant?  They 
won't,  under  leave  of  you.  Sir,  be  longer 
so ;  although  we  would  fain  wish  the 
task  had  been  imposed  upon  some  abler 
pen.  Know,  then,  that  the  barley  be- 
ing, in  the  first  place,  immersed  in  sacks, 
is  for  three  days  soaked  in  standing  wa- 
ter ;  after  which,  it  is  taken  out  and 
made  a  mountain-like  heap  upon  the 
bare  floor.  In  this  "  heating  heap"  it 
remains  until  it  begins  to  sprout  beard, 
(possibly  four  days,)  then  it  is  spread  to 
the  depth  of  six  inches  or  so  over  all  the 
floor;  we  now  call  it  hraich  (malt.) 
Here  it  must  be  turned  and  shuffled 
three  times  a-day,  till  the  seed  imbibes 
its  moisture  and  regains  its  former  tem- 
perature. This  done,  it  is  transfer- 
red to  the  kiln,  to  dry  it,  of  course  ;  and 
then,  to  the  mill,  to  be  not  altogether 
mealed,  but  merely  broken  and  bruised. 
This  crude  consistence  is  now  condemned 
to  a  vast  vessel  called  a  vat,  and  there 
drowned  with  warm  water — this  is  called 
mashing ;  and  now  that  the  subtle  steam 
be  denied  all  egress,  special  care  must  be 
taken.  Being  sufficiently  mashed,  the 
fluid  is  run  off  through  a  narrow  vent 
into  another   cistern — this  fluid    we    de- 

*  Should  it  not  be  ''  bodies  ?" — P.  D. 
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nominate  braichleisj  (cosmetic  lotion,  or 
wash.)  In  this  braichleis,  while  yet 
milk- warm,  a  certain  quantum  of  basm 
is  put,  which  little  supplement  gives  it 
the  name  of  cuttrachan  (raaddener)  ;  per- 
haps because  the  thing  is  now  really 
mad:  for  the  barm  so  ferments  it,  that 
it  requires  a  person  for  days,  without 
intermission,  to  govern  it;  or  because, 
in  this  state,  to  transport  one  beyond  all 
the  bounds  of  soberness,  a  small  quan- 
tity serves.  The  cuttrachan,  having  at 
length  assuaged  its  rage,  is  made  over  to 
the  still  and  boiled ;  when,  every  crevice 
being  stopped,  the  boiling  matter  seeks 
its  fairy  way  in  steam  or  vapour  through 
the  worm ;  but  the  worm  being  im- 
mersed in  cold  water,  this  vapour,  in 
course  of  its  mazy  progress,  is  converted 
into  solid  whisky,  which  is  very  properly 
called  ciad-tharrin,  (first  issue,  or  shot,) 
which  first  issue  is  just  condemned  to 
the  still  a  second  time,  in  order  to  refine 
it,  and  render  it  pure  and  potable  usque- 
beatheo,  (living  water,  or  whisky!)  In 
this  recipe,  Mr.  Editor,  we  have  per- 
haps overlooked  some  little  punctillios 
connected  with  the  process,*  but  our 
purpose  was,  neither  to  make  brewers, 
nor  mend  them,  but  merely  to  gratify 
the  public  with  an  outline  of  the  mode  of 
making  whisky. 

I  am,  Sir,  your's,  &c. 

L.  M'L. 
Coll,  October,  1824. 

FLUID   AND  SYPHON   QUERIES 
SOLVED. 

Fluids,  of  whatever  description,  are 
subject  to  the  laws  of  gravitation  as 
well  as  solids ;  and  hence  may  be  ex- 
plained the  phenomenon  mentioned  in 
the  first  query  of  your  last  Number. 
The  stream  of  liquid  is  at  first  of  the 
same  size  as  the  aperture  from  which  it 
flows ;  but,  as  it  recedes  from  the  aper- 
ture, the  speed  increases,  and  thus  it  is 
drawn  out  finer  and  finer,  till  at  last 
getting  too  small  for  the  adhesive  nature 
of  its  particles,  it  breaks  into  drops  and 
so  falls  to  the  ground. 

*  You  should  not  have  done  so.— ^Ed. 


Your  second  query  must  be  explained 
too  by  the  laws  of  gravitation.  The 
syphon  is  exactly  the  same  as  two 
weights  of  unequal  sizes,  fastened  one 
to  each  end  of  a  rope,  and  hung  over  a 
pulley.  The  heavy  weight  answers  to 
the  water  in  the  long  arm  of  the  syphon, 
and  the  light  weight  to  the  water  in  the 
short  one.  The  heavy  weight  and  the 
fluid  in  the  long  arm,  preponderate  both 
from  the  same  cause.  But  the  short 
arm  of  the  syphon  being  still  immersed, 
gets  a  constant  supply  by  the  pressure 
of  the  atmosphere,  which  acts  here  the 
same  as  on  a  common  pump,  whereas 
the  light  weight  on  the  rope,  if  left  to 
itself,  flies  up  and  over  the  pulley.  But 
to  make  the  thing  plainer  to  the  capacity 
of  your  doubting  Correspondent,  sup- 
pose you  get  a  glass  syphon,  with  one 
arm  three  or  four  times  the  length  of 
the  other,  and  put  a  small  string  through 
it,  with  a  button  attached  to  each  end, 
the  exact  size  of  the  aperture :  then, 
keep  one  of  the  buttons  out  at  the  end, 
while  you  "fill  the  tube  with  small  shot: 
that  done,  put  in  the  button  and  turn 
down  the  arms  of  the  syphon,  when  you 
will  find  that  the  shot  will  rest  upon 
both  buttons,  but  that  which  is  in  the 
long  arm  will  preponderate,  and  the 
whole  will  fall  through  it  to  the  ground  4 
the  same  result  will  take  place  if  you 
fill  it  with  water  instead  of  shot. 

W.  B. 

Glasgow,  21st  October,  1824, 


SOLUTION  OF  THE  POLE 
QUERY. 

(No.  XLI.  page  190,  Vol.  II.) 
This  Question  may  be  put  as  follows  : 
Given  the  base  (21),  and  the  sum  of  the 
hypotlienuse,  and  the  other  side  (63),  to 
find  the  length  of  that  side. 

Let  X  =  length  of  the  side ;  then  x, 
63  —  X,  and  21,  are  the  three  sides  of 
the  triangle.  But,  by  Euclid,  1st  and 
47th,  a*  4.  2P  4-  (63=  x)  ^  or, 
squaring  both  sides,  x^  •\-  441  =  a:*  ^ 
126  X  +  3969;  or,  126  .r  =  3528; 
whence,  x  =  28  feet  =  height  of  the 
fracture. — J.  M'L. 


SCIENTIFIC  INTELLIGENCE. 


REMARKABLE  ELECTRICAL 

PHENOMENA. 

The   following  relation   is  made  by  M. 

Allemand  of  Flcuvier  Neuchatel,  to  M. 


Pictet,  and  is  published  in  the  Bib. 
Univer.,  June  1821. — M.  Allemand,  on 
the  3d  of  May,  about  ten  o'clock  in  the 
evening,  was   caught  in  a  violent  storm 
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of  wind  and  rain.  The  thunder  becom- 
ing frequent  and  strong,  he  thought  it 
proper  to  close  an  umbrella  he  had  with 
him,  and  hold  the  upper  metallic  point 
in  his  hand,  lest  it  should  attract  the 
lightning.  The  night,  dark  of  itself, 
was  made  more  so  by  the  great  rain. 
Suddenly  he  perceived  a  light  from  a- 
bove,  and  looking  upwards  found  the 
edge  of  his  hat  luminous.  Supposing, 
at  the  moment,  the  hat  was  on  fire,  he, 
without  reflection,  passed  his  hand  over 
the  light  to  extinguish  it.  It,  however, 
only  shone  more  strongly;  a  circum- 
stance which  caused  some  confused  ideas 
on  the  nature  of  the  light.  The  hand 
being  filled  with  water  from  the  hat,  on 
shaking  it,  M.  Allemand  saw  that  the 
interior  of  it  shone  as  if  it  were  a  polished 
metal  reflecting  a  strong  light. 

Being  at  this  time  near  the  farm  of 
Chaux,  about  ten  or  twelve  minutes' 
walk  from  Fleurin,  and  fifteen  or  twenty 
from  Motiers,  M.  Allemand  considered 
for  a  moment  what  he  had  best  do,  and 
concluded  on  continuing  his  progress. 
Having  once  filled  his  hand  with  the 
electrified  water  with  impunity,  he  ven- 
tured to  repeat  the  experiment,  and  did 
it  fifteen  or  twenty  times,  endeavouring 
to  ascertain  whether  it  had  odour,  or 
produced  any  decrepitation  or  sound; 
but  nothing  of  this  kind  could  be  per- 
ceived, nothing  but  the  bright  light  which 
seemed  like  a  brilliant  varnish  on  the 
hand.  The  light  remained  for  an  instant 
only.  At  a  few  hundred  paces  farther 
on,  the  light  on  the  hat  still  continuing, 
M.  Allemand  was  surprised  by  the  ap- 
pearance of  another  light  less  bright  than 
the  former,  on  the  smooth  surface  of  the 
umbrella-handle,  at  the  place  where  ge- 
nerally a  plate  of  metal  is  placed  for  the 
name,  but  which  plate  had  been  removed 
from  this  umbrella.  At  first  the  finger 
was  passed  over  it  to  extinguish  it,  but 
the  phenomena  were  just  as  before,  and 
both  the  rubbing  and  rubbed  surface 
shone  brightly.  Afraid  of  the  metal 
about  the  umbrella,  it  was  thrown  down, 
and  M.  Allemand  went  on  his  way,  rub- 
bing his  hat  on  the  sleeve  of  his  coat ;  but 
in  this  way  only  rendering  the  light 
brighter.  The  thunder  was  more  fre- 
#  quent  than  before,  but  still  at  some  little 
distance.  The  crown  of  light  continued 
until  M.  Allemand  arrived  near  Motiers, 
and  he  attributed  its  cessation  to  the 
higher  poplar  trees  in  the  neighbourhood 
of  that  place. 


Stopping  at  Motiers  only  a  short  time, 
he  took  a  guide  with  a  lantern  to  find 
the  umbrella.  Having  done  so  he  sent 
back  the  man,  and  went  on  himself  to- 
wards Fleurin. 

As  the  tempest  had  diminished,  he 
used  the  vimbrella ;  and  as  soon  as  the 
light  of  the  lantern  was  sufficiently  re- 
moved, he  again  remarked  luminous  ap- 
pearances. These  occurred  at  each  end 
of  the  whalebone  ribs,  on  the  metal 
point  which  terminates  them;  the  light 
was  not  so  bright  as  the  electric  star,  but 
were  brilliant  points  like  a  yellow  red 
metal,  highly  polished,  and  would,  M.  A, 
remarks,  have  appeared  very  beautiful  if 
he  had  been  collected  enough  to  admire 
them. 

M.  Allemand  explains  these  effects  by 
supposing  the  atmosphere  sursaturated 
with  electricity,  and  that  a  portion  of  it 
was  continually  passing  to  the  ground, 
through  his  hat,  umbrella,  and  himself. — 
Journal  of  Science. 

WOULF'S  APPARATUS 
IMPROVED. 

The  following  form  of  Woulf's  appar 
atus  is  due  to  the  Marquess  Ridolfi. 
The  bottles  have  three  apertures  as 
usual,  and  the  middle  one  intended  for 
the  purpose  of  cleaning  the  bottle,  or  the 
introduction  of  materials,  is  closed  either 
by  a  cork  or  a  stopper ;  tubes  descend  by 
the  other  two  into  the  bottles,  as  is  usual, 
one  a  little  way,  in  the  other  nearly  to 
the  bottom ;  these  tubes  are  small,  they 
are  fastened  into  the  neck  of  the  bottle, 
and  do  not  rise  far  above,  perhaps  three 
inches  before  they  terminate ;  each  of 
these  tubes  is  surrounded  on  the  exterior 
of  the  bottle  by  a  considerably  larger 
tube  as  high  as  themselves,  and  fastened 
by  cement  on  to  the  top  of  the  necks  or 
tubulars,  so  as  to  form  a  little  vessel  to 
receive  mercury  round  the  outside  of  the 
smaller  tube.  The  connexion  is  then 
easily  made  between  one  or  more  of  these 
bottles  by  glass  tubes  bent  twice  at  right 
angles,  and  of  such  size  as  easily  to  slip 
in  between  the  two  tubes  before  describ- 
ed ;  when  the  lower  ends  are  immersed 
in  the  mercury,  all  is  tight,  and  the  ap- 
paratus may  be  set  to  work.  This  con- 
trivance allows  a  little  motion  to  the 
bottles  without  endangering  them ;  they 
are  instantly  connected  or  unconnected 
at  pleasure,  and  they  act  to  a  certain  ex- 
tent as  tubes  of  safety.— /6. 
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TO  BRONZE  PLASTER 
FIGURES, 

Lay  the  figure  over  with  isinglass  size  un- 
til it  holds  out,  or  without  any  part  of  its 
surface  becoming  dry  ;  then  with  a  brush, 
such  as  is  termed  by  painters  a  sash-tool, 
go  over  the  whole,  taking  care  to  remove, 
while  it  is  yet  soft,  any  of  the  size  that 
may  lodge  upon  the  delicate  parts  of  the 
figure.  When  it  is  dry,  take  a  little 
very  thin  oil  gold  size,  and  with  as  much 
as  just  damps  the  brush,  go  over  the 
figure,  allowing  no  more  to  remain  than 
causes  it  to  shine;  set  it  aside  in  a  dry 
place,  free  from  smoke,  and  in  eight-and- 
forty  hours  the  figure  is  prepared  to  re- 
ceive the  bronze. 

The  bronze,  which  is  a  powder  almost 
impalpable,  may  be  found  at  the  colour 
shops,  resembling  all  the  metals,  and 
should  be  dabbed  on  with  a  little  cotton 
wool.  After  having  touched  over  the 
whole  figure,  let  it  stand  another  day, 
rub  off  all  the  loose  powder,  particularly 
from  the  points,  or  more  prominent  parts 
of  the  figure ;  it  will  then  resemble  the 
metal  intended,  and  possess  the  quality  of 
resisting  the  weather. 

Brass  being  the  metal  commonly  imi- 
tated, the  experimentalist  may  choose  to 
make  it  himself.  In  that  ^se,  let  him 
dissolve  copper  filings  in  aquafortis. — 
"When  the  acid  is  well  impregnated  with 
the  copper,  the  solution  must  be  poured 
off  upon  some  scraps  of  iron,  whereby  the 
powder  will  be  precipitated  to  the  bot- 
tom of  the  liquid  ;  this  being  poured  off, 
the  powder  is  to  be  repeatedly  washed  in 
clean  water.  When  dry,  it  is  fit  for  use. 
—Oracle  of  Arts. 


REFLECTING  LIGHT-HOUSES. 

The  use  of  mirrors  for  reflecting  light- 
houses in  England  is  of  very  recent 
date  ;  and,  although  the  idea  was  not 
suggested  by  the  falling  of  an  apple,  nor 


the  dissection  of  a  frog,  it  owes  its  origiit 
to  a  circumstance  almost  as  trivial,  whicli 
was  as  follows ;  At  a  meeting  of  a  So- 
ciety of  Mathematicians  at  Liverpool, 
one  of  the  members  proposed  to  lay  a 
wager,  that  he  would  read  a  paragraph 
of  a  newspaper,  at  ten  yards  distance, 
with  the  light  of  a  farthing  candle.  The 
wager  was  laid  ;  and  the  proposer  covered 
the  inside  of  a  wooden  dish  with  pieces 
of  looking-glass,  fastened  in  with  glazi- 
er's putty,  placed  this  reflector  behind 
his  candle,  and  won  the  wager.  One 
of  the  company  viewed  this  experiment 
with  a  philosophic  eye.  This  was  Cap- 
tain Hutchison,  the  dock-master.  With 
him  originated  those  reflecting  light- 
houses at  Liverpool,  which  were  erected 
in  the  year  1763. 

In  his  Treatise  on  Practical  Seaman- 
ship, he  says,  "  We  have  made  and  had 
in  use  here,  at  Liverpool,  reflectors  of 
one,  two,  and  three  feet  focus,  and  3, 
5^,  7|,  and  12  feet  diameter,  the  three 
small  ones  made  of  tin  soldered  together, 
and  the  largest  of  wood  covered  with 
looking-glass.  The  two  large  ones,  called 
the  sea-lights,  leading  through  the  chan- 
nel from  the  sea,  till  the  two  Hoy-lake- 
lights  are  brought  in  a  line  that  leads 
into  a  very  good  road-stead  to  lie,  till  it 
is  a  proper  time  to  proceed  to  Liverpool." 


EASY  MODE  of  TAKING  PER- 
MANENT IMPRESSIONS  FROM 
SEALS. 

Place  a  piece  of  common  lead  on  the 
top  of  a  wax  impression  of  any  seal, 
strike  it  a  smart  blow  with  a  hammer, 
and  you  will  obtain  an  accurate  and  per- 
manent impression  of  the  seal  on  the 
lead.  The  same  method  may  be  applied 
to  coins,  medals,  &c.  by  first  taking  an 
impression  of  them  in  wax,  and  then  an 
impression  of  these  in  lead. 


NOTICES  TO  CORRESPONDENTS. 

Mr.  R.  R.'s  (Aberdeen,)  ALARUM  APPARATUS  will  be',inserted.— J,  R.  copies  from  other  Jour- 
nals  without  acknowledgment,  and  sometimes  not  very  correctly ;  this  being  the  case  with  his  last, 
we  trust  he  will  amend  both  of  these  faults  in  his  next  communication. — Mr  W.  S.'s  (Edinburgh,) 
solution  of  the  pole  query  is  superseded  by  that  of  J.  WL,.  which  he  must  confess  is  much  shorter  and 
clearer. 

Communications  from  intelligent  Mechanics  will  be  very  acceptable,  In  whatever 
style  they  may  be  written,  and  Original  Patents,  Inventions,  &c.  will  be  inserted 
on  the  shortest  notice. 
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*  Soon  shall  thy  arm,  unconquer'd  Steam !  afar 
Drag  the  slow  barge,  or  drive  the  rapid  car ; 
Or  on  the  wide- waving  wings  expanded  bear 
The  flying  chariot  through  the  fields  of  air. 
Fair  crews  triumphant,  leaning  from  above, 
Shall  wave  their  fluttering  kerchiefs  as  they  move ; 
Or  warrior  bands  alarm  the  gaping  crowd. 
And  armies  shrink  beneath  the  shadowy  cloud."— Darvfin. 
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THE  FOUR-MASTED  AMEHICAN  SHIP  COLUMBUS,  THfi 

LARGEST  THAT  EVER  WAS  BUILT. 

Arrived  iftUie  Downs  on  November  1st,  1824-,  after  a  passage  of  54  days,  from  Quebec** 

The   conijilete  defeat,  and   almost     suited  in   the  building  of  the  Co- 


total  destruction  of  that  formidable 
armament,  the  Spanish  Armada, 
partly  by  the  skill  and  bravery  of 
the  English,  and  partly  by  the  vio- 
lence of  a  severe  storm  which  over- 
took it  w^hen  passing  the  Orkneys, 
was  a  proof  that  large  vessels  were 
by  no  means  calculated  for  the  pur- 
pose of  invasion,  and  that  their  own 
unwieldiness,  owing  to  their  im- 
mense bulk,  rendered  them  an  easy 
prey  to  a  bold  and  intrepid  enemy. 
For  the  purposes  of  commerce, 
however,  in  a  time  of  general  peace, 
there  could  be  no  doubt  that  the 
larger  vessels  were  made,  the  more 
useful  they  would  be  in  conveying 
a  greater  quantity  of  foreign  pro- 
duce home,  or  in  exporting  a  great- 
er quantity  of  home  produce  to 
foreign  countries.  The  only  ques- 
tion to  be  considered  after  this, 
was  whether  a  large  vessel  would 
resist  the  violence  of  a  storm  better 
than  a  small  one ;  and  whether  a 
•different  mode  of  construction  than 
that  commonly  employed  might  not 
only  render  the  former  more  secure 
even  than  the  latter,  or  perhaps 
from  the  great  mass  of  floating  body, 
insure  it  against  the  possibility  of 
ever  being  submerged  under  the 
waters  of  the  ocean.  The  bold 
idea  of  constructing  an  immense 
wooden  raft,  and  committing  it  to 
the  bosom  of  the  deep,  loaded  with 
an  enormous  cargo  of  the  same 
materials  of  which  it  was  made, 
originated,  w«  are  informed,  with 
a  very  spirited  countryman  of  our 
own,  and  would  have  been  put  in 
execution  on  the  very  spot  where 
the  Columbus  was  built,  had  not 
the  improbability  of  her  ever  cross- 
ing the  Atlantic  in  safety,  deterred 
the  underwritters  at  Lloyds'  from 
venturing  to  insure  the  proprietors 
against  loss.  This  led  to  a  depar- 
ture from  the  original  idea,  and  re- 


lumbus,  in  its  present  form,  which 
is  exhibited  in  the  engraving.  Not- 
withstanding  her  amazing  size  and 
peculiarly  simple  construction,  this 
vessel,  according  to  all  accounts 
that  have  as  yet  transpired,  is 
said  to  sail  remarkably  well.  We 
believe  she  has  never  been  equalled 
in  magnitude,  either  in  ancient  or 
modern  times,  and  the  success  that 
has  attended  her  expedition  will, 
we  have  no  doubt,  create  a  new 
era  in  the  annals  of  Navigation  and 
the  art  of  ship-building,  and  per- 
haps lead  to  more  important  changes 
in  the  state  of  the  world,  than  any 
event  that  has  happened  these  two 
hundred  years.  We  have  no  room 
to  expatiate  at  present  on  the  pro- 
bable effects  of  such  an  event,  and 
indeed  we  would  consider  it  pre- 
mature to  hazard  any  opinion  till 
we  have  received  more  accurate 
information  respecting  this  vessel, 
which  ive  expect  every  day  from 
the  best  of  all  sources,  the  persons 
concerned  in  her  success,  both  as 
proprietors  and  projectors.  The 
following  is  the  account  at  present 
given  of  her  dimensions  and  ton- 
nage:—- 

«  The  Columbus,  Captain  M'Kellaf* 
was  built  at  Quebec  in  1824,  by  Charles 
WoodofPort-Glasgow,  and  launched  with 
about  4000  tons  of  her  cargo  on  board.— 
The  length  of  her  Keel,  is  300  feet ;  the 
breadth  of  Beams  50  feet ;  depth  of  Hold, 
30  feet ;  she  measures  3800  (or  3690) 
register  tons;  she  was  only  9  months  on 
the  stocks,  and  is  more  than  a  third  longer 
than  the  Prince  Regent,  the  largest  ship  in 
the  British  Navy,  which  measures  2620 
tons,  and  was  on  the  stocks  several  years: 
She  is  handsomely  built,  manned  with  90 
men  ;  her  cargo  is  white  and  red  pine 
deals  and  staves,  6300  tons.  She  left  Que- 
bec on  the  5th  of  September,  with  the  loss 
of  an  anchor  and  cable ;  she  got  on  shore 
the  next  day,  and  lost  two  anchors  and  two 
cables;  finally  left  Point  des  Busianites  on 
the  12th  of  September,  and  anchored  in  the 
Downs  on  the  1st  November  at  3,  P,  M. 
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REVIEW  OF  A  TREATISE  ON  THE  ART  OF  WEAVING, 

VUustrated  by  Engravings,  with  Calculations  and  Tables,  for  the  Use  of  Manufacturers. 
By  John  Murphy.— Glasgow,  182'!.— Pp.  496. 


Weaving  has  been  considered  by 
many  as  quite  undeserving  the 
name  of  an  art,  its  processes  have 
to  them  appeared  as  simple,  and 
easy  to  be  understood,  and  they 
have  thought  it  strange  that  any 
instruction  should  be  requisite  re- 
garding its  principles ;  but  no  sooner 
have  they  found  occasion  for  their 
boasted  knowledge  than  they  have 
discovered  their  ignorance.  Weav- 
ing is  an  art,  and  one,  too,  so  intri- 
cate and  ingenious,  that  we  ques- 
tion much  if  many  of  the  operatives 
even  in  this  city,  famed  as  it  is  for 
its  manufactures,  are  possessed  of 
more  than  a  nominal  acquaintance 
with  the  principles  of  their  profes- 
sion. We  are  aware,  however,  that 
they  urge,  as  an  excuse  for  this  de- 
ficiency, the  close  application  they 
are  obliged  to  give  to  their  employ- 
ment, in  order  to  support  themselves 
and  families  ;  yet  we  do  think,  that 
if  they  devoted  but  a  small  portion 
of  their  time  to  the  study  of  the 
principles  of  fancy-weaving,  their 
situations  might  in  many  respects 
be  made  more  comfortable.  We 
say  this  the  more  confidently,  be- 
cause we  are  aware  that  the  fancy- 
weaver  makes,  upon  the  whole,  bet- 
ter wages  than  the  plain  weaver ; 
he  has  studied  the  principles  of  his 
art,  and  of  course  reaps  all  the 
benefits  which  can  be  derived  from 
such  knowledge. 

We  have  made  these  remarks, 
for  the  purpose  of  calling  the  atten- 
tion of  our  readers  to  a  work  which 
we  conceive  to  be  of  great  import- 
ance to  many  of  them.  We  for- 
merly took  notice  of  a  Treatise  on 
the  Aft  of  Weaving,  by  our  inge- 
nious townsman,  Mr.  John  Murphy, 
which  was  then  in  the  press,  and 
we  are  now  happy  to  announce, 
tliat,  after  great  labour  and  expense, 
the   work  is  at  leugth   completed, 


and  does  honbur  to  our  city.  The 
author  has  taken  a  very  extensive 
view  of  his  subject,  and  has  entered 
into  all  the  mazes  of  this  comph- 
cated  art.  The  manner  in  which 
he  has  developed  its  elementary 
principles  seems  to  invite  the  man 
of  science  to  a  study  hitherto  little 
attended  to,  except  by  the  opera- 
tives themselves  ;  he  has  most  ably 
supplied  a  desideratum  in  manufac- 
tures, and  it  has  appeared  at  a  most 
favourably  period.  The  reduction 
of  the  duties  on  silk  has  now  placed 
our  manufacturers  on  a  more  equal 
footing  with  their  foreign  rivals, 
and  they  may  now  enter  into  a 
more  hopeful  competition  ;  to  such, 
this  book  will  be  of  important  ad- 
vantage ;  numerous  branches  of  the 
art  to  which  silk  may,  we  think,  be 
applied  with  success,  are  laid  down 
with  a  clearness  and  distinctness 
which  we  have  never  seen  equalled 
by  any  writers  on  the  subject.  In 
the  choice  and  arrangement  of  co- 
lours, he  will  find  this  Treatise  of 
great  importance,  as  will  be  seen 
from  the  following  extract : 


"In  the  coloured  branches  of  weav- 
ing, the  distribution  or  arrangement  of 
colours  in  a  pattern  is  of  no  less  import- 
ance than  the  choice  of  objects.  Any 
person  who  has  the  least  experience  iu 
disposing  of  colours,  either  in  pictures 
or  patterns,  will  perceive  that  some  col- 
ours will  have  more  brilliancy  and  effect 
\vhen  placed  together,  than  when  they 
are  placed  separate,  or  beside  some  others. 
This  arises  neither  from  taste  nor  ca- 
price, but  is  founded  in  nature,  and  may 
be  explained  on  the  principles  of  optics  : 
for  it  is  well  known  that  the  sevfen  pris- 
matic colours  have  exattly  the  same  re- 
lation to  each  other  as  thie  notes  in  an 
octave  in  music :  and,  therefore,  the 
effect  produced  by  artfully  disposing  of 
the  kindred  colours  is  no  less  pleasing  to 
the  eye,  than  the  concords  of  musical 
sounds  are  grateful  to  the  ear. 

"  Colours,  therefore,  with  respect  to  the 
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effect  which  they  thus  produce,  may  be 
arranged  under  two  heads,  namely  those 
which  are  contrasting,  and  those  which 
are  harmonizing.  The  contrasting  col- 
ours are  such  as  are  most  opposed  to 
each  other  ;  the  harmonizing  colours  are 
those  intermediate  tints  which  lie  be- 
tween the  contrasting  ones  and,  as  it 
were,  blend  them  together. 

"  The  contrasting  colours  may  be  dis- 
covered by  a  very  simple  optical  experi . 
ment.  Place,  for  example,  a  red  wafer 
on  a  sheet  of  white  paper,  and  look  on 
it  steadily  for  some  time  till  the  eye  be- 
comes tired,  and  a  ring  of  green  will  be- 
gin to  appear  round  its  edge  ;  and  even 
after  the  eye  has  been  removed  to  ano- 
ther part  of  the  paper,  the  green  ring 
will  be  still  visible.  Hence,  green  is 
said  to  be  the  contrasting,  or  as  is  sortie- 
times  termed,  the  accidental  colour  of 
red;  as  red,  on  the  contrary,  is  the 
contrasting  colour  of  green.  In'  like 
manner  it  may  be  found  that  purple 
is  the  contrasting  colour  of  yellow ;  blue 
of  orange  ;  violet  of  a  mixture  of  yellow 
and  orange  ;   and  black  of  white. 

"  The  compounds  of  these  colours 
will  also  have  their  contrasting  and  har- 
monizing ones.  Thus,  purple  inclining 
to  red,  has  for  its  contrasting  colour, 
yellow  inclining  to  green;  purple  in- 
clining to  blue,  has  yellow  inclining  to 
orange ;  and  so  likewise  with  the  other 
compounds. 

"  On  the  other  hand,  a  harmonizing 
colour  will  be  the  nearest  tint  .to  the  origi- 
nal, but  farthest,  except  the  original,  from 
the  contrasting  colour.  Yellow,  there- 
fore, is  the  Iiarmonizing  colour  of  white, 
orange  of  yellow,  red  of  orange,  violet 
of  red,  and  blue  of  violet,  &c. 

"  Different  shades  of  the  same  colour, 
such  as  light  and  dark  green,  light  and 
dark  red,  light  and  dark  blue,  &c.  when 
they  are  distant,  form,  likewise,  very 
bold  contrasts ;  but  when  the  same  col- 
our runs  through  a  variety  of  shades, 
from  a  very  dark  to  a  very  light  tint, 
such  tints  approach  to  the  nature  of  har- 
monizing colours." 


In  the  plan  of  the  work,  Mr. 
Murphy  has  followed  a  most  excel- 
lent arrangement.  The  construc- 
tion and  use  of  weaving  apparatus 
are  first  explained  in  a  most  dis- 
tinct manner,  and  the  plates  are 
such  as  to  convey  a  clearer  idea  of 
the  different  parts  of  a  loom  mount- 


ing than  we  had  ever  conceived  it 
possible  to  do  by  description.  Plain 
cloth  and  tweeling,  in  all  its  varie- 
ties, are  then  fully  explained  and 
illustrated  by  draughts,  cordings, 
or  tyes,  and  patterns ;  these  pat- 
terns being  done  oli  design  or  point 
paper,  give  an  accurate  conception 
of  the  style  and  principles  of  this 
branch  of  the  art. 

Lined  work,  Dornic  and  Diaper, 
occupy  a  considerable  part  of  his 
attention,  and,  we  think,  in  this  he 
has  done  right;  because  they  have 
hitherto  been  little  know  beyond 
the  towns  where  they  are  practised. 
He  has  given  a  great  variety  of 
patterns,  which,  as  the  styles  may 
be  applied  to  many  branches  of 
fancy-weaving,  we  consider  a  most 
important  acquisition  to  the  manu- 
facturer. 

Double  cloth  fabrics,  a  branch  of 
the  art  hitherto  little  applied  in  the 
cotton  trade,  is  next  treated  of  in  a 
very  full  manner.  We  would  re- 
commend those  in  the  shawl  trade 
to  study  attentively  this  part  of  the 
subject,  as  we  know,  from  experi- 
ence, that  it  may  be  applied  with 
success  in  their  manufactures,  but 
especially  in  silks.  The  principal 
feature  in  French  silks  is  the  beau- 
tiful arrangement  of  their  colours, 
but,  we  think,  the  theory  contained 
in  the  extract  already  given,  and 
illustrated  in  the  work,  will  enable 
the  manufacturer  to  compete  with 
them  very  closely  in  this  respect. 

Mr.  Murphy  has  not  confined  his 
work  merely  to  fabrics  or  branches 
wrought  in  Scotland.  Corduroys, 
velveteens,  and  other  varieties  of 
that  description,  are  also  treated  in 
a  manner  which,  we  should  think, 
would  render  his  work  very  useful 
in  the  sister  kingdoms;  and  per- 
haps the  processes  of  dying  these 
fabrics,  which  he  has  given  at  fidl 
length,  will  be  found  not  less  useful 
to  them. 

In  the  branch  of  Cross-weaving, 
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the  author  lias  been  still  more  ex- 
tensive in  his  views.  This  is  a 
branch  of  weaving  which  is  yet  but 
little  understood,  and  we  were  glad 
to  observe  that  Mr.  M.  had  given 
it  so  much  of  his  attention.  We 
have  not  room,  however,  at  present 
to  do  justice  to  this  part  of  the  sub- 
ject, and  we  shall  therefore  defer  it 
till  some  other  opportunity,  as  well 
as  the  branches  of  spot  and  harness 
weaving  with  their  combinations. 

We  will  conclude  by  recommend- 
ing, to  those  who  intend  being  en- 
gaged in  the  cotton  or  silk  manu- 


factures, to  possess  themselves  of 
this  excellent  work  ;  it  will  be  of 
much  greater  benefit  to  them  than 
a  few  montlis  lessons  in  a  weaver's 
shop,  and  the  benefit  will  be  obtained 
at  vastly  less  expense.  Very  little  is 
gained  by  a  few  months  apprentice- 
ship, even  when  a  fee  is  paid,  except 
a  knowledge  of  the  technicalities  of 
the  trade.  This  Treatise  will,  in 
short,  be  to  the  operative  a  complete 
Text-Book,  to  the  manufacturer  a 
most  useful  guide,  and  to  the  gene^- 
ral  reader  a  very  interesting  and  iui- 
structive  companion.  G, 


ON  THE  STUDY  OF  BOTANY. 


At  a  season  of  the  year  when  our 
native  Flora  lays  ai^ide  her  graces, 
it  is  pleasing  to  witness  the  effects 
which  the  taste  for  the  study  of 
Botany,  and  the  cultivation  of  flow- 
ers and  shrubs,  has  produced,  and, 
it  is  to  be  hoped,  will  yet  more  ex- 
tensively produce,  among  every 
class  of  society.  Our  Royal  Bo- 
tanic Listitution  has,  no  doubt,  a 
considerable  share  of  the  honour 
of  producing  this  taste,  and,  I  trust, 
will  continue  to  keep  alive,  and  yet 
more  widely  diffuse  a  relish  for  this 
interesting,  pleasing,  and  useful 
study.  Our  drawing-rooms,  par- 
lours, and,  I  may  add,  our  work- 
shops and  manufactories,  are  now 
ornamented  with  flowers  and  shrubs 
from  every  quarter  of  the  globe. 
I  am  often  delighted  by  the  beau- 
tiful subjects  of  Flora  which  are  to 
be  seen  peeping  out  at  the  window 
of  almost  every  weaver  in  certain 
quarters  of  our  city  and  suburbs ; 
and  I  confess  that  I  have  not  been 
a  little  surprised  that  our  intelligent 
Mechanics^  who  have,  so  much  to 
their  honour,  formed  an  association 
for  diffusing  a  more  correct  and 
general  knowledge  of  Chemical, 
Mechanical,  Mathematical,  and  even 
Anatomical  Science,  should  not 
long  ere    now    have    added  to    the 


numbers  of  their  teachers  a  Lecturer 
on  Botany. 

It  is  true  we  have  already  two 
public  teachers  of  the  science  :  our 
learned  University  Professor,  whose 
zeal  in  the  pursuit  of  Botany  is 
only  equalled  by  his  talents  as  a 
teacher  and  a  writer  ;  and  a  gentle- 
man,* who,  although  unconnected 
with  any  public  or  incorporated  in- 
.stitutions,  is  well  known  by  his  de- 
votedness  to  the  science,  and  who 
is  entitled  to  no  small  share  of  the 
honour  of  extending  its  boundaries 
in  our  city  and  neighbourhood  ;  and 
the  terms  of  attendance  on  his  lec- 
tures and  practical  lessons  are  such 
as  will  exclude  few  who  have  any 
wish  to  become  acquainted  with  the 
subject.  This  gentleman,  at  the 
commencement  of  his  last  Summer's 
Course,  printed  for  the  use  of  his 
pupils,  a  short  Introduction  to  the 
Study  of  Botany  f  or  a  Key  to  the " 
Linnean  System,  in  the  form  of  a 
Chart  or  Tabular  Scheme,  pre- 
senting to  the  Student  a  short  but 
at  the  same  time  clear  and  compre-^ 
hensive  vietv  of  the  science. 

This  Key  to  the  Linnean  System 
of  Botany  is  printed  on  a  large  sheet, 
and  may  be  hung  up  in  the  count- 

*  Mr.  James  Rattray,  Surgeon. 
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ng-house,  shop,  ov  study,  and  tend 
to  keep  alive,  in  the  recollection  of 
the  student,  the  principles  of  the  sci- 
ence. This  compendium,  originally 
printed  for  the  use  of  the  author's  pu- 
pils, I  am  glad  to  perceive  has  found 
its  way  to  the  booksellers,  and  may 
be  had  at  a  price  which  every  me- 
chanic can  easily  afford  to  pay. 

The  interest  I  take  in  every  sub- 
ject connected  either  directly  or 
more  remotely  with  the  intellectual, 
moral,  and  physical  cultivation  of 
our  mechanics,  has  induced  me  to 
introduce  this  subject,  and  Mr.  Rat- 
tray's Botanical  Chart,  to  their  and 
your  notice. 

How  much  would  it  not  tend  to 
promote  the  intellectual  and  physi- 
cal prowess  of  our  weaver's,  and 
that  of  every  other  class  of  artisans, 
(confined  as  they  are,)  to  take  a 
Saturday's  or  a  Monday's  trip  to 
the  hills,  glens,  and  river  banks,  to 
collect,  and  afterwards  to  arrange 
and  preserve,  specimens  of  our  na- 
tive plants,  rather  than  spend  the 
greater  part   of  these  two  days,  as 


too  many  of  them  dio,  in  the  eon^ 
fined  and  vitiated  air  of  a  tap-room? 

The  Botanical  Key  may  be  put 
in  a  case,  and  carried  in  the  pocket: 
and,  with  a  very  few  lessons,  with- 
out any  other  aid,  will  soon  render 
the  diligent  student  acquainted  with 
the  name  and  class  of  every  plant 
he  may  meet  with  in  his  rambles,  in. 
the  pursuit  of  health  and  knowledge. 
A  cheap  Flora  Scottica,  as  a  com- 
panion to  the  Key,  will,  it  is  hoped, 
soon  appear,  and  Professor  Hooker 
could  not  render  a  more  acceptable 
service  than  hy  abridging  and  pub^ 
lishing  a  cheap  edition  of  his  Scot- 
tish yiora. 

Considering  you  as  bound,  by 
your  prospectus,  to  notice  every 
scientific  work  which  issues  from 
the  Glasgotv  press,  1  have  taken 
the  liberty  of  introducing  to  your 
notice  Mr.  Rattray's  Key  to  the 
Linnean  System  of  Botany,  as  well 
deserving  the  attention  of  the  stu- 
dent, and  by  no  means  unworthy 
that  of  more  accomplished  Botanists* 
T.  A.  B. 


SKETCH  QF  THE  HISTORY  OF  PHILOSOPHY, 

Particularly  with  reference  to  Mathematical  and  Mechanical  Science* 
(Continued  from  page  252.  Vol.  IL) 


Copernicus  was  the  first  who  had 
dared  to  question  the  truth  of  the 
ancient  and  common  opinion  re- 
specting the  system  of  the  world, 
which  placed  the  earth  in  the  centre 
of  the  universe.  He  stands  at  the 
head  of  those  men  who  showed  the 
way  to  true  philosophy,  by  rejecting 
an  opinion,  however  sacred,  which 
he  found  contrary  to  the  evidence  of 
just  reasoning  and  accurate  observa- 
tion. An  early  and  decided  taste  for 
the  study  of  astronomy,  led  him  to 
prosecute  tiis  investigations  in  that 
science  in  which  he  was  destined  to 
produce  such  a  complete  revolution. 
The  steps  by  which  he  \yas  led  to 
the  conception  of  the  bold  system 
\vhich  removed  the  ?arth  frpm  the 


p.r,.        r      -■■■ 

centre  of  the  world,  and  ascribed  to 
it  a  twofold  motion,  must  have  been 
extremely  interesting ;  what  tliey 
were,  we  cannot  now  ascertain.  It, 
is  probable  that  the  complication  of 
so  many  cycles  and  epicycles  as 
were  necessary  to  express  the  law 
of  the  planetary  motions,  according 
to  the  Ptolemaic  system,  had  in- 
duced him  to  make  all  the  various 
suppositions  that  it  was  possible  to 
make,  to  discover  a  simpler  law. 
The  bold  saying  of  Alphonsus, 
King  of  Castile,  was  probably  ever 
present  to  bis  memory.  This 
Prince,  on  being  made  acquainted 
with  the  sytsem  of  Ptolemy,  had 
dared  to  say,  as  is  commonly  re- 
ported, "  That  if  he  had  b^en  prji?; 
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of  the  council  of  the  Supreme, 
when  he  made  the  world,  he  could 
have  advised  how  to  construct  it 
better."  Such  a  saying,  though  it 
cannot  be  freed  from  the  censure  of 
impiety,  shows  in  a  very  strong  de- 
gree the  difficulty  that  the  early 
astronomers  had  to  reconcile  the 
seeming  inconsistencies  in  the  an- 
cient system — a  difficulty  which 
has  been  well  described  by  Milton, 
when  alluding  to  the  Almighty  : 

"  He  his  fabric  of  the  Heavens 
Hath  left  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  quaint  opinions  wide. 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  Stars  ;  how  they  will  wield 
The  mighty  frame ;  how  build ;  unbuild ;  contrive 
To  save  appearances ;  how  gird  the  sphere 
"With  centric  and  eccentric  scribbled  o'er. 
Cycle  and  epicyle,  orb  in  orb." 

It  is  supposed  that  Copernicus  bor- 
rowed his  idea  of  the  true  system 
from  the  Pythagoreans,  who  had 
veiled  it  under  allegories  to  prevent 
the  vulgar  from  attaining  a  know- 
ledge of  such  truths.  If  so,  he  has 
as  much  merit  in  thus  bringing  down 
science  to  the  level  of  common  ca- 
pacities, as  if  he  had  discovered  the 
system  itself ;  locked  up  in  the  mys- 
teries of  ancient  allusions,  it  was  as 
useless  to  the  mass  of  society,  as  if 
it  had  been  wholly  unknown,  and 
he  who  unfolded  the  sublime  truth 
in  common  language,  deserves  the 
sincerest  gratitude  of  the  race.  The 
work  which  contained  the  explana- 
tion of  his  system,  was  published 
only  a  few  days  before  his  death ; 
and  what  is  remarkable,  the  publi- 
cation was  earnestly  solicitated  by  a 
Cardinal,  and  the  book  itself  was 
dedicated  to  the  Pope.  How  dif- 
ferent was  the  conduct  of  the  dig- 
nitaries of  the  Romish  Church  af- 
terwards !  In  this  work  he  had 
promulgated  the  doctrine  of  the 
earth's  motion  with  great  caution, 
as  if  he  had  been  gifted  with  a  pre- 
sentiment of  that  opposition  which 
it  was  one  day  to  experience.  At 
first,  the  doctrine  attracted  so  little 
attention,  that  the  greater  part  of 
his  cotemporaries  rejected  it  as  ab- 
surd, and  it  lay  ferjiienting  in  secret 


for  half  a  century,  till,  by  the  exer- 
tions and  the  fame  of  Galileo,  it  was 
kindled  into  so  bright  a  flame,  as  to 
consume  the  philosophy  of  Aristotle, 
alarm  the  Hierarchy  of  Rome, .  and 
threaten  'the  destruction  of  every 
opinion  that  had  descended,  from 
antiquity.  The  bold  and  exuberant 
imagination  of  Kepler,  working  on 
the  accurate  observation  of  Tycho 
Brahe,  (who  was  prevented  by  re- 
ligious scruples  from  adopting  the 
Copernican  System,)  and  aided  by 
the  most  persevering  industry  and 
intense  labour  in  calculating  and 
combining  these  observations  in 
every  "^possible  form,  at  last  drew 
aside  the  veil,  and  disclosed  to  our 
view  those  eternal  laws  which  go- 
vern the  revolutions  of  the  heavenly 
bodies.* 

The  noble  army  of  scientific  men, 
was  now  rapidly  increasing.  The 
genius  of  Galileo  had  discovered 
and  applied  the  elementary  princi- 
ples of  motion,  and  the  theory  of 
falling  bodies ;  he  re-invented  and 
re-constructed  the  telescope,  which 
had  been  discovered  in  Holland. 
This  truly  wonderful  instrument  he 
directed  to  the  heavens,  and  ob- 
served the  varying  phases  of  the 
planets,  and  discovered  the  har- 
mony of  new  worlds.  It  was  then 
that,  as  Milton  "Says, 

••  A  broad  and  ample  road  whose  dust  is  gold. 
And  pavement  stars,  as  stars  to  thee  appear. 
Seen  in  the  galaxy  that  milky  way. 
Which  nightly,  as  a  circling  z»ne  thou  seest. 
Powdered  with  stars ;" 

was  discovered  to  be  a  truth  un- 
known to  the  ancients.  Such  ex- 
tended views  of  the  mechanism  of 
the  heavens,  could  not  fail  to  de- 
light and  to  astonish  mankind,  and 
raise  them  far  above  the  grovelling 
ideas  which  they  had  formerly  en- 
tertained of  the  power,  the  wisdom, 
and  the  goodness  of  the  Author  of 
Nature. 


CTo  he  contiwiked,) 


-r 


•  For  a  more  full  and  interesting  ac- 
count of  the  discoveries  of  this  wonder- 
fill  geniws,  see  Nos,  24/ and  23,  Voh  1^ 
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NEW  MECHANICAL  MODE  OF  ASCERTAINING  THE  EXTENT 
OF  ANY  COUNTRY. 

Sir, — Among  many  interesting 
articles  in  your  very  ingenious  Ma- 
gazine, my  attention  has  been  par- 
ticularly attracted  to  one  in  No. 
XXXIV.  Vol.  II.  of  the  21st  Au- 
gust last,  on  the  Contents  of  the 
different  Counties  of  Scotland,  as 
ascertained  by  Mr.  Jardine  and  Sir 
George  Stewart  Mackenzie. — See 
page  74,  Vol.  11. 

On  the  same  subject,  I  myself, 
some  years  ago,  made  an  estimate, 
and  though,  by  a  different  mode  of 
operation,  the  difference  in  the  re- 
sult has  not  been  remarkably  great, 
as  it  amounts  to  only  137  square 
miles  in  all,  which  is  less  than  one- 
half  of  a  per  cent,  which,  when  the 
extent  of  the  subject  is  considered, 
the  thirty  three  counties  of  Scot- 
land, with  all  their  numerous  in- 
dentings   and   islands,    is    a   strong 

evidence    of    the    general    accuracy 

of  both  methods,  though  conducted 

on  different  principles. 

The  mode  adopted  by  the  gen- 
tlemen mentioned,  was,  by  cut- 
ting out,  from   Arrowsraith's  great 

map   of  Scotland,  every   county  by 

itself,     and    then     comparing     the 

weight  of  each  portion  so  detached, 

with    anotlier  portion  of  a   regular 

form,    taken   from    the  same  map  ; 

and  thus  the   contents  of  each  was 

ascertained.     I'his  is  similar  to  the 

method  adopted  by  the  late  Bishop 

of  Landaff,  (Dr.  Watson,)  as  stated 

in  **  Preliminary  Observations  to  the 

General  View  of  the  Agriculture  of 

Westmoreland,  by  Andrew  Pringle, 

in  1794."     If  dependence  could  be 

put  on  the  exact  uniformity  in  the 

texture   of  the  paper,  and  on  the 

minute  accuracy  of  the  balance  era- 
ployed,   this  mode    of  ascertaining, 

by  weight,    is  perhaps  one   of  the 

best  that  could  be  devised. 

My  plan,  however,  was  different, 

and  it  was  adopted,  not  from  any 

want  of  confidence  in  the  other,  but 

from  an  aversion  to  the  operation 


of  cutting  up  and  destroying  my 
copy  of  the  map,  which  cost  me 
three  guineas  and  a  half.  I  covered 
the  map,  county  by  county,  with 
tin  plates.  Having  ascertained  that 
the  map  was  on  a  scale  of  four  miles 
to  the  inch,  thus  comprehending 
sixteen  square  miles  in  the  compass 
of  a  square  inch,  (or  10,240  Eng- 
lish acres,)  I  caused  a  number  of 
pieces  of  tin  plate,  (or  white  iron,) 
to  be  accurately  cut,  into  aliquot 
parts  of  an  inch,  for  the  purpose. 
Thus,  I  had  one  piece  of  four  inches 
square  =  16  square  inches,  or 
163,840  acres!  one  piece  of  three 
inches  square  zz:  9  square  inches, 
or  92,160  acres;  several  pieces  af 
two  inches  square,  each  =r  to  4 
square  inches,  or  40,960  acres  ;  a 
great  many  of  one  inch  square  = 
10,240  acres  ;  many  also  of  half  an 
inch  square  rr  2560  acres ;  a  still 
greater  number  of  one-fourth  of  an 
inch  square  =:  equal  each  to  640 ; 
and  of  one-eight  of  an  inch  =  160 
acres  ;  and  one  sixteenth  of  an  inch 
rr  40  acres  :  which  was  the  least 
size  that  I  found  it  practicable  to 
handle.  These  smaller  pieces  were 
applied  to  fill  up  the  holes  and  cor- 
ners in  the  irregular  outlines  of  the 
counties.  To  make  them  more  ap- 
plicable, I  had  a  considerable  num- 
ber of  the  smaller  kind  cut  diagon- 
ally, the  more  readily  to  suit  the 
shape,  while  some  of  the  eight  parts 
were  cut  lengthwise,  in  inches,  half 
inches,  and  quarter  inches,  to  afford 
the  greater  facility  in  the  arrange- 
ment. The  whole  of  this  simple 
apparatus,  together  with  a  box  to 
hold  it,  cost  me  fifteen  pence. 

When  I  had,  in  this  manner, 
covered  an  entire  county,  or  an  en- 
tire island,  I  removed  the  whole 
into  a  place  by  themselves ;  and 
then  added  them  up,  as  so  many 
tallies,  each  kind  according  to  its 
value,  till  I  found  the  whole  ;  and 
then   proceeded  to  a  new  subject. 
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It  rctjuired  gre^t  attention,  and  no 
little  time,  bat  there  was  no  intri- 
cacy in  the  operation.  The  follow- 
ing Table  gives  the  result,  which, 
as  a  matter  of  curiosity  at  least, 
may  be  compared  with  the  Table 
alluded  to  in  page  75,  Vol.  II.  or 
in  No.  XXXIV.  of  your  Magazine. 
I  have  to  add,  that  the  Orkney  and 
Zetland  Islands,  not  being  in  Ar- 
Table  of  the  Extent  of  the 


rowsmith's  map,  were  ascertained 
from  Donnelly's  Nautical  Map,  pub- 
lished in  1797,  on  a  scale  of  ten 
geographical  miles  to  the  inch.  The 
lakes,  in  these  islands,  were  roughly 
calculated  from  the  Statistical  Ac- 
count of  the  Parishes,  Edmeston's 
History  of  Zetland,  and  other  au- 
thorities. 

different  Counties  in  Scotland. 


Names  of  Counties,  &c. 


Square 
Miles  of 
Land, 


English  Acres 
of  Land. 


Aberdeeen, 

Argyle,  Mainland,... 

Ayr,    

BantF, 

Berwick,     

Caithness,  .., 

Clackmannan,     

Cromarty,   

Dumbarton,    

Dumfries,   

Edinburgh,     

Elgin, 

Fife,    

Forfar,    

Haddington,  

Inverness,  Mainland, 

Kincardine,    , 

Kinross, 

Kirkcubright, , 

Lanark,  

Linlithgow,     , 

Nairn, 

Peebles, 

Perth, 

Renfrew,    

Ross,  Mainland,.. 

Roxburgh, 

Selkirk 

Stirling, 

Sutherland, 

Wigton, 


1960 

2200 

1039 
645 
442 
687 
48 
256 
228 

1253 
354 
473 
467 
888 
272 

2904 
380 
72 
821, 
942' 
120 
195 
319 

2588 
225 

2069 
715 
263 
489 

1754 
45U 


Total,  Mainland, 

Bute  and  its  Islands, 

Orkney, 

Zetland, 

Argyle  Islands, 

Inverness  Islands, ... 
Ross  Islands, 


25,520 


Total  Islands, 

Total  of  Scotland,  ... 


161 
425 

855 

929 

1150 

560 


4080 


29,600 


1,254,400 

1,408,000 
664,960 
412,800 
282,880 
439,680 
30,720 
163,840 
145,920 
801,920 
226,560 
302,720 
298,880 
568,320 
174,080 

1,858,560 
243,200 
46,800 
525,760 
602,880 
76,800 
124,800 
204,160 

1,656,320 
144,000 

1,324,160 
457,600 
168,320 
312,960 

1,122,560 
288,960 


16,322,800 


103,040 
272,000 
547,200 
594,560 
736,000 
358,400 


2,611,200 


Square 
Miles  of 
Fresh 
Water 
Ijakes. 


English 
Acres  of 
Lakes. 


10 

60 

6 


10 

10 
31 
10 

7 
3 
4 

132 

2 
7 


50 

2 
60 

2 

13 

47 


494 


4 
15 
25 
21 
59 
20 


144 


18,934,000  I  638 


6,400 

38,400 

3,840 

1,280 

6,400 

6,400 

19,840 

6,400 

4,480 
1,920 
2,560 

84,480 
1,280 
4,480 
8,020 
1,920 

1,920 

32,000 

1,280 

38,400 

320 

960 

8,320 

30,080 

4,800 


306,160 


Total 
Square 
Miles. 


1970 

2260 

1045 
647 
442 
697 
48 
266 
259 

1263 
354 
480 
470 
892 
272 

3026 
382 
79 
824 
945 
120 
198 
319 

2638 
227 

2129 
7154 
264i 
502 

1801 
459 


2,560 
9,600 
16,000 
13,440 
37,760 
13,800 


92,160 


408,320 


26,014 


165 
440 
880 
950 
1209 
580 


4224 


30,238 


Total  English 
Acres. 


1,260,800 

1,446,400 
668,800 
414,080 
282,880 
446,080 
30,720 
170,240 
165,760 
808,320 
226,560 
307,200 
300,800 
570,880 
174,080 

1,943,040 
244,480 
50,560 
553,780 
604,800 
76,800 
126,720 
204,160 

1,688'320 
145,280 

1,362,560 
457,920 
169,280 
321,280 

1,153,360 
293,760 


16,648,960 


105,600 
281,600 
563,200 
608,000 
773,760 
371,200 


2,703,360 


19,352,320 
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The  pcceding  Table,  too,  is  the 
same  with  that  which  is  inserted  in 
Sir  John  Sinclair's  General  Report 
of  Scotland,  Vol.  I.  page  13,  only 
with  this  diflPerence,  that  there  the 
whole  estimate  is  by  square  miles, 


whilst  here  English  acres  also  ave 
added,  to  compare  it  the  more  rea- 
dily with  the  Table  in  your  Num- 
ber XXXIV. 

Geo.  Robertson. 

Bower  Lodge,  2d  Nov.  1824. 


ON  A  MAGNETICAL   INSTRUMENT  FOR   DETERMINING  THE 
LONGITUDE  BY  INSPECTION. 


Mr.  Editor, — I  met  lately 
with  a  short  notice  of  a  magnetical 
instrument  for  determining  the  lon- 
gitude by  simple  inspection,  said  to 
have  been  invented  a  few  years  ago 
by  Mr.  Benjamin  Wood,  of  Liver 


at  the  edge  into  360  degrees.  Of 
this  wheel,  which  might  be  two  or 
three  inches  in  diameter,  the  mag- 
net formed  the  axis.  The  bar,  with 
its  wheel,  he  fixed  in  a  brass  frame, 
and   balanced   the   frame   upon   an 


pool,  which,  if  it  really  possesses  agate  centre,  whereby  the  magnet 
this  property,  must  surely  be  of  readily  assumed  its  former  position, 
great  service  to  navigators.  that  is,  its  parallelism  to  the  mag- 
As  far  as  I  recollect,  the  account  netic  meridian.  His  whole  appa- 
of  it  stated  that  the  inventor  had  ratus  he  placed  in  charge  of  an  A- 
been  much   employed  in  fitting   up  merican  captain,  for  the  purpose  of 


compasses,  and  in  preparing  mag- 
netic needles  for  them  ;  and  that, 
after  adjusting  the  bar  and  the 
card  to  the  plane  of  the  horizon,  he 
found  on  touching  the  former,  that 
it  not  only  dipped  towards  the  north, 
but  likewise  invariably  inclined  to 
one  side-.  In  the  course  of  some 
experiments  on  this  subject,  he  pre- 
pared a  cylindrical  bar,  which  he 
adjusted  so  nicely  between  two 
centres  of  agate,  that  it  whirled 
round  with  great  freedom,  and  rest- 
ed indifferently  in  any  position  what- 
ever ;  but,  on  being  magnetised,  it 
turned  with  a  certain  part  upward, 
and  obstinately  maintained  that  po- 
sition when  at  rest.  On  this  cy- 
lindrical magnet  about  a  quarter  of  a 
an  inch  in  diameter,  he  placed  a 
kind  of  wheel  of  brass,  graduated 


trying  the  effect,  m  crossing  the 
Atlantic,  of  its  use  in  determining 
the  longitude  which  it  seems  it 
did  most  perfectly,  accurately  show- 
ing the  longitude  all  the  way  across, 
by  turning  a  different  degree  up- 
ward for  every  degree  of  longitude 
passed  over ;  thus  constantly  main- 
taining its  vertical,  as  well  as  its 
horizontal  parallelism. 

As  this  is  certainly  something 
new,  at  least  to  me,  I  sliould  be 
much  obliged  to  you,  or  any  of 
your  intelligent  Correspondents,  for 
some  information  concerning  it ;  as 
I  should  like  to  know,  whether  this 
new  property  of  the  magnet  has 
been  satisfactorily  established  by  a 
sufficient  number  of  trials. 
I  am,  Sir,  your's,  &c. 

D. 


ON  THE  STRUCTURE  OF  MATTER. 

Matter  is  an  abstract  and  generic  term, 
of  which  the  only  description  we  can 
give  is,  that  it  is  used  to  denote  the  un- 
known subtratum  of  all  bodies.  In  Phi- 
losophy, it  may  be  defined  to  be  a  sub- 
stance, the  object  of  our  senses,  in  which 
are  always  united  the  following  proper- 
ties :  extension,  figure,  solidity,  mobililt/, 
divisihUUy,  gravity,   and    inactivitij ;    or, 


whatever  is  extended  and  capable  of 
making  resistance ;  and  if  this  definition 
bo  admitted,  it  cannot  be  denied,  that  all 
bodies,  whether  solids  or  fluids,  are  ma- 
terial, and  made  up  of  matter,  since  all 
bodies,  fluids  as  well  as  solids,  are  ex- 
tended and  do  resist.   . 

That  matter  is  one  and  the  same  thing 
in  all  bodies,  and  that  the  vast  varj£ty 
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observable,  arises  solely  from  the  various 
ibrms  it  assumes,  appears  very  probable. 
This  position  has,  however,  been  strenu- 
ously opposed  by  persons  maintaining 
that  matter  is  heterogeneous,  or  of  vari- 
ous kinds,  and  that  in  the  creation  of  the 
universe,  various  principles  were  formed 
at  one  and  the  same  time,  and,  conse- 
quently, that  all  the  elements  of  bodies 
are  so  many  distinct  and  particular  works 
of  the  Supreme  Being.  Among  the  ad- 
vocates for  several  elements,  the  Peripa- 
tetics took  the  lead,  who  contended  that 
fire,  air,  water,  and  earth,  were  four 
distinct  elements,  which  made  up  mat- 
ter. Those  on  the  other  side,  contend 
that  all  matter  is  homogeneous,  or  of  one 
kind,  and  assert,  that,  in  the  beginning, 
the  Author  of  the  universe  created  only 
one  universal  matter,  and  that  the  dif- 
ferent bodies  were  the  results  of  the  dif- 
ferent combinations  to  which  he  after- 
wards subjected  them.  This  dispute  is 
an  idle  one,  as  at  best  our  information 
on  this  subject  cannot  be  very  definite. 
It  is  easy  enough  to  form  hypotheses  on 
subjects  of  this  nature,  but  a  better  and 
a  safer  mode  is  not  to  be  too  presump- 
tuous in  this  way  with  regard  to  sub- 
jects which  it  may  be  beyond  our  powers 
to  understand  in  any  way  except  par- 
tially. 

Various  opinions  have  been  entertained 
on  the  subject  of  matter  by  different  phi- 
losophers, some  of  whom  have  carried 
their  speculations  so  far  as  to  end  in 
arguing  against  the  existence  of  matter 
itself;  as  the  Bishop  of  Cloyne,  M'ho 
labours  to  prove  that  matter  does  not 
exist,  except  in  the  mind.  His  hypotheses 
respecting  the  nature  and  essential  pro- 
perties of  matter  are  highly  ingenious : 
and  did  the  limits  of  a  short  sketch  like 
the  present  admit  of  it,  an  account  of 
them  might  not  be  improper. 

The  particles  constituting  matter  are 
not  in  absolute  contact;  that  is,  they 
touch  each  other  without  cutting  or  en- 
tering, and  have  their  surfaces  joined  to 
each  other  without  any  interstice.  Many 
circumstances  concur  in  giving  weight  to 
this  assertion.  Among  the  principal  of 
these,  is  the  existence  of  small  interstices, 
called  Pores,  betwixt  the  solid  particles  of 
matter.  These  we  are  certain  do  exist, 
from  the  fact,  that  bodies  when  heated, 
expand,  and  when  they  become  cold, 
contract.  In  solids,  Porosity  is  more 
visible  than  in  fluids.  The  vacuity  in 
the  former  is  actually  seen ;  in  the  lat- 
ter, it  requires  to  be  proved  by  experi- 
ments.    In  neither  are  wc  able  to  esti- 


mate  with  perfect  exactness  the  vacuity, 
although  it  is  certain,  that  even  in  the 
densest  bodies,  the  quantity  of  solid 
matter  is  much  less  than  that  of  empty 
space.  This  being  ascertained,  is  enough 
of  itself  to  prove  that  the  particles  of 
matter  can  only  touch  one  another  in  a 
few  points.  But  there  are  other  circum- 
stances which  clearly  prove  this  to  be 
the  case.  Many  bodies  possess  a  high 
degree  of  elasticity,  or  the  power  of  re- 
storing themselves  to  their  former  figure 
after  any  external  pressure ;  and  this  is 
a  power  common  to  solid  and  fluid  bodies. 
A  body  which  is  perfectly  elastic  has  a 
tendency  to  restore  itself  to  its  former 
position  with  the  same  force  by  which  it 
was  turned  from  it;  exerting  its  force 
equally  on  all  sides,  but  producing  the 
principal  effects  where  it  meets  with 
least  resistance.  This  property  has  been 
the  subject  of  much  inquiry  among  phi- 
losophers, who  have  advanced  various 
hypotheses  to  account  for  it.  It  is  most 
generally  supposed  to  arise  from  the  pre- 
sence of  Caloric,  and  the  attractive  and 
repulsive  powers  that  have  place  between 
the  minute  particles  which  constitute  a 
body,  whether  it  be  a  solid  or  a  fluid. 

As  we  stated  above,  all  bodies  are  sub- 
ject by  expansion  and  contraction  to 
change  their  magnitude,  according  to 
certain  laws,  and  under  certain  limita- 
tions. The  same  thing  takes  place  in 
certain  mixtures  of  bodies  of  different 
natures  ;  for,  in  many  cases  of  this  kind, 
a  loss  of  bulk  actually  takes  place.  If  a 
cubic  inch  of  any  body  be  mixed  with  a 
like  quantity  of  a  body  of  a  different 
kind,  the  bulk  of  the  mixture  will  not 
amount  to  two  cubic  inches ;  yet  the 
weight  of  the  mixture  (if  evaporation 
has  not  taken  place)  will  be  equal  to  the 
sum  of  the  weights  of  the  two  fluids, 
which  proves  that  one  of  the  fluids  must 
have  filled  up  some  of  the  pores  of  the 
other  fluid. 

From  all  these  circumstances,  we  must 
infer  that  their  exists  a  power,  called 
Corpuscular  Attraction  of  Cohesion,  by 
which  the  minute  component  particles  of 
bodies  are  united,  and  do  adhere  to  one 
another;  (distinguished  into  attraction 
of  aggregation,  viz.  that  power  by  which 
the  homogeneous  particles  of  bodies  are 
united ;  and  attraction  of  infinity,  by 
which  the  heterogeneous  particles  of  bo- 
dies are  united;)  and  also  a  power  de- 
nominated Repulsion,  by  which  bodies 
placed  just  beyond  the  sphere  of  each 
other's  Attraction  of  Cohesion,  mutually 
recede  and  fly  off,  D. 
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REPORT  OF  THE  MATHEMATICAL  CLASS,  Anderson's  Institution^ 
And  of  Mr.  Wallace's  Concluding  Address. 


This  Report  and  Address  were  de- 
livered nearly  in  the  following  words ; 
I  shall  now  conclude  the  Course  by  a 
short  review  of  the  subjects  which  have 
been  laid  before  you,  of  the  uses  to  which 
they  may  and  have  been  applied,  and  of 
the  future  progress  in  science  to  which 
they  will  lead,  if  successfully  pursued. 
The  Course  commenced  with  an  expla- 
nation of  the  rationale  of  the  elementary 
rules  of  Arithmetic,  and  of  some  of  their 
applications.  This  method  being  new, 
seemed  to  interest  all;  attention  was 
roused  by  the  discovery,  that  many  things, 
which  had  been  formerly  taken  for  grant- 
ed, could  be  easily  and  satisfactorily  ex- 
plained; and  that,  even  in  what  are  called 
the.  four  common  rules,  something  might 
be  learned  which  was  unknown  before. 
As  these  rules  were  successively  ex- 
plained, several  elucidations  seemed  new 
to  many  who  flattered  themselves  they 
understood  them  well.  Other  methods 
of  performing  the  operations  were  shown, 
sometimes  shorter,  and  sometimes  longer 
and  more  explanatory  of  the  nature  of 
the  science,  Napier's  rods  or  bones 
were  explained,  and  many  beautiful  and 
simple  methods  of  contracting  operations 
were  illustrated.  The  nature  of  Frac- 
tions, both  vulgar  and  decimal,  was  ex- 
plained by  reference  to  lines  and  other 
sensible  objects,  and  the  reason  of  the 
rules  laid  before  you.  The  Doctrine  of 
Proportion  was  explained  in  a  manner 
quite  different  from  what  is  usually  de- 
livered in  books  on  Arithmetic,  and  the 
mode  of  explanation  which  was  adopted 
was  considered  more  satisfactory  than 
the  common  mode.  This  was  only  to 
be  expected,  inasmuch  as  it  proceeded  on 
a  principle  which  must  be  assumed  as 
an  axiom  in  all  the  sciences,  "  that  like 
things  can  only  be  compared  with  like ;" 
a  principle  which  is  overlooked  in  ninety  - 
nine  hundredths  of  the  works  which  treat 
on  the  subject.  The  nature  of  Roots  and 
Powers,  with  reference  to  numbers,  was 
explained,  and  I"  am  convinced  was  well 
understood. 

This  led  us  naturally  to  Algebra, 
which  always  occupied  one  night  in  the 
week.  A  new  set  of  definitions  were 
framed  and  laid  before  you.  The  ob- 
ject of  this  science  was  stated  to  be  the 
construction  and  resolution  of  Equations. 
The  general  rule  for  obtaining  an  equa- 
tion from  the  terms  of  any  question,  was 


enounced  immediately  after  the  defini- 
tions. This  enunciation  was  of  the 
greatest  use,  it  fixed  your  ideas  respect- 
ing the  nature  and  use  of  the  science, 
and  it  was  constantly  kept  in  mind.  The 
common  rules  of  Algebra  were  then  ex- 
plained, in  succession;  and,  at  the  end 
of  each  rule,  equations,  immediately  solv- 
able by  that  rule,  and  the  simplest  axioms 
of  the  science,  were  submitted  to  your 
consideration,  were  explained,  and  were 
understood,  in  so  satisfactory  a  manner, 
that  I  had  the  pleasure  of  receiving  so- 
lutions of  many  equations,  which  are 
generally  considered  far  beyond  the  com- 
pass of  the  ordinary  rules,  from  some  of 
the  youngest  of  the  class,  and  from  those 
who  never  studied  the  science  all  their 
lives  before.  The  rules  for  the  resolu- 
tion of  equations  were  deduced  immedi- 
ately from  the  common  rules  of  opera- 
tion. Thus,  the  rules  for  Transposition, 
and  Changing  of  signs,  were  deduced 
from  Addition  and  Substraction ;  that 
for  clearing  of  Factors  and  Divisors 
from  Multiplication  and  Division;  and  in 
this  way,  long  before  the  student  had 
been  bewildered  by  the  more  intricate 
parts  of  the  science,  or  had  missed  his 
way  in  "  wandering  mazes  lost,"  he 
was  enabled  to  solve  the  more  easy  and 
useful  questions  which  occur  in  Al- 
gebra, 

The  nature  of  Algebraic  Fractions 
next  attracted  your  attention  ;  you  were 
shown  how  to  treat  them  exactly  in  the 
same  way  as  Arithmetical  Fractions, 
making  only  allowance  for  the  difference 
in  the  mode  of  operating  on  quantity. 
The  method  of  Clearing  Equations  of 
Fractions  was  then  deduced  from  those 
rules,  and  the  application  of  it  shown  in 
several  problems.  The  Doctrine  of  In- 
volution and  Evolution  was  then  illus- 
trated, and  Sir  Isaac  Newton's  Bino- 
mial Theorem  demonstrated  in  a  new 
and  easy  manner  from  the  simplest  prin- 
ciples of  the  science  !  its  application  to 
the  raising  of  powers  and  extracting  of 
roots  was  exhibited  and  explained ;  and 
I  have  the  satisfaction  of  saying  that 
even  this  great  efibrt  of  Newton's  genius 
was  understood  and  applied  by  the  young- 
est student.  The  rules  for  freeing  equa- 
tions of  surds  and  powers  were  then  de- 
duced and  applied.  The  rules  of  Arith- 
metical and  Geometrical  Progression 
have  been  demonstrated  and  illustrated ; 
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and,  from  what  wc  have  accomplished 
this  evening,  the  same  may  be  affirmed 
of  the  rules  of  Simple  Equations  for 
any  number  of  unknown  quantities,  as 
well  as  Quadratic  Equations.  Here,  of 
course,  our  Algebraic  ^labours  must  ter- 
minate, and  I  feel  the  greatest  satisfac- 
tion in  having  had  it  in  my  power,  not- 
withstanding the  shortness  of  the  Session, 
(which  consistedonly  of  about  two  months 
and  a  half,)  to  be  able  to  lay  so  much  of 
this  interesting  science  before  you. 

If  we  look  to  our  Geometrical  la- 
bours, on  another  evening  of  the  week, 
we  shall  find  they  have  been  no  less 
successful.  We  have  carefully  demon- 
strated and  studied  the  forty-eight  pro- 
positions of  the  First  Book  of  Euclid. 
Some  improvements,  even  in  his  excel- 
lent definitions,  were  made ;  the  whole 
were  rendered  plainer  and  the  real  mean- 
ing of  every  term  was  explained.  The 
enunciations  were  shortened,  and  in 
every  case  rendered  more  distinct.  The 
constructions  were  simplified,  and  the 
demonstrations  curtailed,  while  all  their 
strictness,  which  has  preserved  them  im- 
maculate for  2000  years,  was  preserved. 
py  this  means  they  were  rendered  less 
irksome  to  the  student,  and  he  was  in- 
sensibly led  to  admire  the  beauty  of  the 
science.  The  most  useful  and  import- 
ant corrollaries,  both  scientific  and  prac- 
tical, were  deduced  from  the  proposi- 
tions as  you  advanced,  and  the  various 
short  and  practical  methods  of  perform- 
ing the  problems  were  exhibited.  From 
the  13th  proposition  and  its  corrollaries, 
we  deduced  the  division  of  the  circle  and 
the  measui'e  of  angles  ;  from  the  3"2d  we 
deduced  the  measure  of  all  the  angles  of 
a  triangle,  and  laid  the  foundation  of 
Trigonometry:  from  the  41st  we  de- 
duced the  areas  of  parallelograms  and 
triangles,  laid  the  foundation  of  Men- 
suration and  Landsurveying,  and  showed 
the  easiest  method  of  measuring  fields. 
From  the  famous  47th  we  deduced  a  va- 
riety of  fine  problems  respecting  squares, 
and  laid  the  foundation  for  the  Trigono- 
metrical Canon.  The  finest  propositions 
of  the  Second  Book  of  the  Elements 
were  next  brought  before  you,  and  de- 
monstrated in  the  simplest  manner. 
The  properties  of  the  circle  in  the  Third 
Book  were  then  successively  developed, 
and  from  the  37th  proposition  we  de- 
duced the  following  simple  rule  for  de- 
termining the  limits  of  the  visible  hori- 
zon from  the  top  of  any  eminence  on 
the  surface  of  the  earth,  knowing  Its 


height  above  the  level  of  the  sea,  viz.  : 
**  If  to  the  height  of  the  eye  of  an  ohso'vevy 
above  the  level  of  the  sea,  f given  in  feet, J 
its  half  be  added,  and  the  square  root  of 
the  sum  be  extracted,  the  result  will  be  the 
limit  of  the  visible  horizon  in  miles,  or  the 
farther  j)oint  one  can  see  on  the  surface  of 
the  earth  at  sea-level." 

The  various  new  Geometrical  propo- 
sitions, both  problems  and  theorems, 
which  were  from  time  to  time  proposed 
to  you  for  solution  and  demonstration, 
gave  me  the  most  satisfying  and  pleasing- 
proof  from  the  manner  in  which  they 
were  executed,  that  many  of  you  fully 
understood  this  sublime  science  so  far  as 
we  had  advanced  in  it.  My  only  wish 
therefore  is,  that  you  will  be  stimulated 
by  this  cheering  success  which  has  at- 
tended your  exertions,  to  make  farther 
advances,  assured  that  your  labours  will 
ultimately  bring  their  own  reward  in 
the  vast  superiority  they  will  give  you 
over  your  fellow-men.  You  alone  will 
then  be  considered  as  fit  for  the  most  im- 
portant situations,  your  talents  will  com- 
mand them,  and  will  bring  along  with 
them  that  comfort,  respectability,  and 
competency,  which  is  justly  due  to  the 
industrious. 

Our  labours  on  the  remaining  night 
of  the  week  have  been  more  varied. 
They  have  been  directed  to  the  examin- 
ations of  the  Candidates  for  the  premi- 
ums, the  solutions  of  diflSculties,  and  the 
applications  of  the  rules  of  science  to 
practical  results.  The  nature  and  use 
of  Logarithms  have  been  illustrated  and 
explained.  Their  application  to  arith- 
metical and  trigonometrical  operations 
was  exhibited.  The  Science  of  Trig- 
onometry itself  was  so  far  elucidated. 
The  mensuration  of  heights  and  distances 
has  been  illustrated.  The  method  of 
taking  vertical  and  horizontal  angles,  by 
means  of  the  quadrant,  sextant,  reflect- 
ing circle,  and  other  instruments,  was 
explained,  as  well  as  the  nature  and  con- 
struction of  these  instruments,  by  a  re-- 
ference  to  the  laws  of  incidence  and  re- 
flection. The  instruments  themselves 
were  exhibited,  by  which  the  altitude  of 
the  sun,  or  a  star,  the  angular  distance 
cf  the  sun  and  moon  or  a  star,  could  be 
taken,  by  which  a  field  could  be  sur- 
veyed and  measured,  an  estate  calcu- 
lated or  laid  out,  or  the  extent  and  di- 
mensions of  an  enemy's  camp  ascertain- 
ed; by  which,  in  short,  the  height  and 
distance  of  a  mountain  could  be  mea- 
sured J  a  whole  country  accurately  sur- 
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veyed;  and  the  circumference  of  the 
earth  determined.  The  rectification  and 
quadrature  of  the  circle  were  submitted 
to  your  consideration,  and  by  an  easy 
and  accurate  process,  calculated  to  any 
given  number  of  figures.  These  problems 
were  shown,  from  the  nature  of  the  cir- 
cle, to  be  incapable  of  exact  determina- 
tion ;  the  formulae  for  that  determination 
were  exhibited,  and  shown  to  be  both 
surd  and  infinite.  The  method  of  find- 
ing the  areas  of  circles,  the  solid  contents 
of  cylinders,  spheres,  and  cones,  were 
then  deduced  from  these  calculations. 
The  sides  of  innumerable  polygons  in- 
scribed and  described  about  the  circle, 
were  ascertained,  and  the  mode  of  find- 
ing their  areas  explained.  Merely  to 
glance  at  all  the  consequences  of  these 
beautiful  geometrical  truths,  would  oc- 
cupy, however,  more  time  than  I  can 
now  spare,  1  therefore  hasten  to  notice 
the  further  uses  to  which  your  know- 
ledge may  be  applied. 

In  the  course  of  Mechanical  and  Che- 
mical Science  upon  which  you  are  about 
to  enter,  the  knowledge  you  have  ob- 
tained, will  be  of  the  greatest  advantage 
to  you.  I  regret  that  the  extreme  short- 
ness of  the  time  did  not  permit  me  to  show 
you  its  application  in  a  few  instances  out 
of  the  numerous  branches  that  might 
have  been  adduced  in  these  Sciences. 
You  will  be  able,  however,  to  follow  the 
illustrations  of  your  very  able  Professor 
(Dr.  Ure)  with  more  satisfaction  and  in- 
terest than  formerly.  He  will  not  now, 
I  trust,  speak  to  you  altogether  in  an 
unknown  tongue.  You  will  be  able  to 
understand  the  elementary  demonstra- 
tions of  Statics  and  Dynamics;  of  the 
nature  of  falling  bodies  ;  of  the  influence 
of  gravity  ;  and  of  the  Doctrine  of  Pen- 
dulums, if  they  are  demonstrated  as  they 
have  hitherto  been,  in  the  simplest  and 
easiest  manner.  Your  geometrical  know- 
ledge will  be  of  the  greatest  use  to  you 
in  these  departments  of  the  Course. 
•  Your  algebraical  knowledge  will  be  of 
no  less  importance;  in  what  relates  to 
chemical  calculations,  this  branch  will 
be  of  peculiar  advantage ;  by  it  you  can 
approximate  to  an  exact  determination 
of  tlie  laws  of  heat ;  of  chemical  attrac- 
tion ;  of  specific  gravity  ;  of  the  force  of 
steam ;  and  of  the  expansion  of  gases. 
Both  branches  of  knowledge  will  be  of 
the  greatest  use  to  you  in  ascertaining 
the  laws  of  Pneumatics  and  Hydrosta- 
tics. In  all  of  these  subjects,  your  know- 
ledge of  Logarithms,  of  Trigonometry, 


and  of  Mensuration,  small  as  it  may  be* 
will  be  of  the  greatest  service  to  you. 
When  you  arrive  at  that  part  of  the 
Course,  where  your  learned  Professor 
will  lay  before  you  the  laws  of  motion, 
the  doctrine  of  universal  gravitation,  and 
the  principles  of  the  sublime  science  of 
Astronomy,  you  will  find  use  for  all  that 
you  know  of  Mathematics,  and  of  much 
more  than  I  have  been  able  to  bring  be- 
fore you  in  this  Course,  did  you  possess 
it.  I  shall  rejoice,  if  by  the  knowledge 
you  have  acquired,  you  shall  be  able  to 
obtain  even  a  satisfactory  glimpse  of  the 
most  complete  of  all  the  Sciences,  and! 
that  in  which  the  human  mind  is  most 
elevated. 

In  the  practical  departments  of  Me- 
chanical Science,  your  mathematical 
knowledge  will  be  found  indispensable. 
In  the  calculations  of  the  effects  of  the 
various  mechanical  powers,  theory  and 
practice  will  be  united  ;  the  various  ra- 
mifications and  combinations  of  these 
powers  in  machinery  will  afford  an  end- 
less field  of  useful  research  ;  and  the  cal- 
culations which  relate  to  the  construc- 
tion and  power  of  the  different  parts  of 
that  monument  of  human  ingenuity  the 
Steam  Engine,  will  employ  all  your  ma- 
thematical skill.  But  be  not  discour- 
aged, if,  in  these  inquiries,  you  should 
meet  with  difficulties,  which,  at  first, 
you  cannot  overcome;  persevere  in  your 
investigations,  and  your  labours  will  ul- 
timately be  crowned  with  success.  No 
man  ever  became  a  philosopher,  or  a 
genius,  or  a  distinguished  mechanician, 
all  at  once.  Do  we  not  read  of  the  la- 
bour and  intense  thought  of  an  Archi- 
medes, a  Newton,  and  a  Watt?  And 
shall  we  expect  to  attain  unto  their 
knowledge  and  skill  without  similar  ef- 
forts on  our  part  ?  It  will  cost  us  less 
labour  than  it  did  them ;  we  have  only 
to  make  ourselves  acquainted  with  the 
truths,  and  their  demonstrations,  they 
had  to  discover.  Succeeding  philosophers 
have  smoothed  our  way  to  the  attain- 
ment of  their  knowledge,  by  collecting, 
connecting,  and  combining  those  truths 
into  a  regular  system :  and  we  have  now 
only  to  follow  them,  at  our  leisure,  by 
regular  advances,  from  the  easier  to  the 
more  difficult  inquiries.  By  making 
ourselves  thus  acquainted  with  what 
others  have  done  in  Science  before  us, 
we  lay  a  foundation  for  future  discov- 
eries; and  happy  is  the  man  whose  lot 
it  shall  be  thus  to  signalize  himself;  ho 
will  obtain  the  most  valuable  of  all  hu- 
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Wian  distinctions— —distinctions  before 
which  even  the  proud,  the  great,  the 
wealthy,  and  the  noble,  are  forced  to 
bow.  The  days  of  Archimedes  have 
long  since  gone  by,  but  who  would  not 
look  upon  his  tomb  with  the  same  ven- 
eration with  which  the  celebrated  Ro- 
man, Cicei*©,  received  it,  when  he  dis- 
covered it  amidst  the  ruins  of  a  cemetry, 
in  the  island  of  Sicily.  The  days  of 
Newtop  are  fast  receding  from  our  view ; 
yet,  with  what  mingled  feelings  of  ven- 
eration and  delight  is  not  his  tomb  be- 
held at  the  present  day ;  and  how  many 
generations  will  yet  hear  of  his  illustri- 
ous name,  and  resound  his  fame  to  their 
sons.  Look  at  the  high  feeling  of  re- 
spect and  esteem  with  which  the  name 
of  our  illustrious  countryman,  Watt,  is 
at  this  moment  encircled,  and  how  many 
cities  are  vying  with  each  other  for  the 
honour  of  raising  a  monument  to  his 
memory.  Is  there  any  one  who,  after 
these  considerations,  can  affect  to  despise 
the  pursuits  of  Science,  or  who  can  sit 
down  contentedly  in  humble  ignorance, 
without  having  strained  his  every  nerve 
to  acquire  that  knowledge  whicii  alone 
can  distinguish  him  from  the  brute  crea- 
tion? There  certainly  is  none  within 
these  walls,  who  will  in  future  rest  sa- 
tisfied with  the  present  state  of  his  know- 
ledge ;  he  must,  after  these  brilliant  ex- 
amples, rouse  to  activity  and  persevering 
industry,  and  endeavour  continually  to 
acquire  more  knowledge,  resting  assured 
that  it  will  mightily  aid  his  professional 
pursuits  through  life,  and  gild  the  even- 
ing of  his  days  with  an  approving  satis- 
faction, which  the  sons  of  folly  and  dis- 
sipation never  knew. 

It  now  only  remains  to  say  a  few 
words  respecting  your  conduct  during 
the  course.  I  have  uniformly  experi- 
enced the  greatest  respect  and  kindness 
from  the  members  of  this  class :  one  and 
all  of  you  have  shown  the  most  gratify- 
ing attention  to  the  business  of  the 
course ;  and  though  some  have  evidently 
fallen  off  in  attendance,  I  attribute  it  to 
various  causes,  some  of  which,  perhaps, 
could  not  be  avoided.  A  few  who  en- 
tered at  first  with  high  expectations  of 
amusement,  not  knowing  the  nature  of 
the  sciences,  and  considering  instruction 
as  a  secondary  motive,  would  be  disap- 
pointed at  finding  a  want  of  the  wonder- 
ful experiments  which  they  see  in  attend- 
ing Chemical  and  Mechanical  lectures. 
Unwilling  to  give  themselves  the  trouble 
of  following  the  demonstrations  till  they 


arrived  at  the  beautiful  results,  such  in- 
dividuals would  soon  fail  to  be  interest- 
ed, and  having  no  taste  for  the  charms 
of  abstract  science,  would  neglect  to  at- 
tend regularly,  and  ultimately  absent 
themselves  altogether.  Others  who  had 
studied  the  subject  formerly,  of  which 
there  was  a  considerable  number,  very 
likely  and  naturally  would  get  tired  of 
the  slow  and  familiar  method  which  was 
necessarily  adopted  in  the  communica- 
tion of  the  first  principle  to  those  who 
never  had  an  opportunity  of  studying 
them  before.  Such  would  of  course  fall 
off  in  their  attendance,  with  the  inten- 
tion of  resuming  the  study  when  a  little 
farther  advanced;  but  losing  some  of 
the  links  in  the  great  chain  of  science, 
by  adopting  this  improper  course,  they 
would  afterwards  find  that  they  could, 
not  follow  the  subsequent  demonstra- 
tions and  illustrations  for  want  of  some 
principle  which  they  had  entirely  over- 
looked. A  third  rank  of  hearers,  per- 
haps mightily  pleased  at  the  outset  with 
the  simplicity  of  the  elementary  princi- 
ples, would  go  on  well  and  attend  regu- 
larly for  a  time,  but  as  soon  as  any  diffi- 
culty  occurred,  from  a  want  of  confi- 
dence in  their  own  understanding,  or  a 
want  of  perseverance  in  general,  would 
fall  off  almost  entirely,  or  if  they  attend- 
ed, it  would  be  merely  because  they  had 
nothing  else  to  do,  and  did  not  know 
how  to  pass  their  time.  A  fourth  class 
of  hearers,  and  these  were  by  far  the 
greatest  number,  have  attended  regularly 
and  constantly,  and  have  in  general  con- 
tinued to  receive,  I  have  no  doubt,  both 
amusement  and  instruction.  Among 
these,  many  were  my  seniors  in  years 
and  experience,  and  the  uniform  atten- 
tion and  regard  they  have  shown  for 
my  humble  labours  in  the  field  of  science, 
merit  my  warmest  gratitude.  A  fifth 
Class  were  the  volunteers  who  stood 
bravely  forward  in  the  competition  for 
the  premiums  ;  these  have  given  me  the 
highest  pleasure,  and  have  amply  repaid 
all  my  labours.  Many  who  knew  noth- 
ing of  Mathematics  at  all,  have  made 
the  most  rapid  advances ;  some  who 
knew  nothing  but  what  their  own  in- 
dustry taught  them  with  the  assistance 
of  books,  have  shone  the  most  distin- 
guished ;  others  who  had  a  smattering 
before,  have,  by  their  industry,  laid  a 
solid  foundation  for  their  future  pro- 
gress. One  student  who  confessed  to 
me  that  before  he  entered  this  class,  he 
always  thought  Euclid  was  a  poem,  has 
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inade  very  considerable  advances  in  Goo- 
metrical  science.  Another  who  could 
not  conceive  what  Mathematics  were, 
and  could  find  nobody  to  tell  him,  has 
surpassed  most  of  his  competitors.  Se- 
veral volunteers  who  had  studied  before, 
actuated  by  an  honourable  feeling,  retir- 
ed from  the  competition.  This  fact  not 
being  known  at  the  time,  might  operate 
as  a  damp  upon  others,  and  prevent  them 
from  coming  so  boldly  forward  towards 
the  end  of  the  course,  as  they  did  at  the 
beginning.  Several  being  unacquainted 
with  the  nature  of  the  examinations  which 
were  to  be  instituted,  and  being  actuated 
by  diffidence  respecting  their  own  abili- 
ties, seldom  came  forward  so  regularly 
as  might  have  been  expected.  The  same 
cause  operated  in  preventing  the  compe- 
tition for  the  third  prize  which  was  of- 
fered, from  taking  place.  I  respect  this 
feeling;  it  is  national,  and  it  does  honour 
to  the  nation ;  but  there  are  cases,  and 
this  I  think  is  one,  where  natural  diffi- 
dence ought  to  be  overcome,  and  where 
it  may  be  overcome  without  verging  in- 
to an  opposite  feeling.  This  is  only  a 
first  course,  however,  and  a  very  short 
one ;  and  it  is  to  be  expected  that  great- 
er eflxjrts  will  be  made  in  future. 

If  ever  it  shall  be  my  lot  to  deliver  to 
you  a  course  of  lectures  again,  I  trust  to 
have  it  more  in  my  power  to  render  them 
still  more  interesting,  by  a  variety  of  me- 
chanical   EXPEDIENTS   AND    ILLUSTRA- 


TIONS, which  it  was  impossible  to  get  for 
ward  in  time  for  this  course,  owing  ta 
the  great  advance  of  the  season  before  it 
occurred  to  institute  the  lectures.  I 
cannot  conclude  without  again  express- 
ing my  gratitude  for  the  kindness  and 
attention  which  you  have  uniformly  ex- 
pressed, and  I  shall  feel  the  greatest  plea- 
sure, if  circumstances  hereafter  should 
occur  to  bring  us  together,  for  the  pui*- 
poses  which  have  occupied  our  attention 
this  session,  in  contributing  to  your  ad- 
vancement in  scientific  knowledge  and 
its  practical  applications.  With  every 
wish  for  your  future  welfare  and  pros- 
perity, Mathematicians!  farewell. 


The  premiums  offered  to  the  competi- 
tors, were  awarded  in  the  following 
manner: — 

For  excelling  in  the  Geometrical  Ex- 
ercises, a  silver  medal  and  suitable  in- 
scription, to 

Mr.  George  Whitelaw. 
For  excelling  in  the  Algebraical  Ex- 
ercises, a  silver  medal  and  suitable  in- 
scription to 

Mr.  William  Gardner,  Jun. 
For  merit  in  both  kinds  of  Exercises, 
a  third  and  fourth  prize,  with  suitable 
inscriptions  to 

Mr.  James  M'Ewan  and 
Mr.  David  Bowan. 
[A  few  of  the  Exercises  will  be  given  in 
our  next.'] 
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In  St.  Vincent- Street,  several  Nos. 
(for  instance,  37  and  9)  occur  twice.* 

*  In  London,  a  person  was  on  the  point  of 
losing  a  friend,  on  whom  he  called,  owing  to  the 
door  of  his  house  being  one  of  three  which  be- 
longed to  different  establishments,  but  were  all 
marked  with  tlie  same  number,  and  were  con. 
tiguous  to  each  other. 


RIES. 
To  one  of  these  double  Nos.  a  porter  was 
sent  with  a  hare;  and  finding  the  given 
No.,  delivered  his  charge ;  but  not  far 
distant  was  the  other  house  bearing  the 
same  No. ;  and  the  proper  owner  dis- 
covering the  mistake,  sent  for  the  hare, 
when,  lo!  there  remained  little  but  the 
hair.  Is  a  porter,  in  such  a  case,  culpa- 
ble? and  should  not  the  street  be  pro- 
perly numbered? 

L.  M'L. 


J.  M.,  G.  &,  W.  S., 
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THE  PTEROENTOPLOION,  or  BOAT  WITH  WINGS. 
Invented  by  Mr.  Dixon  Vallans. 


Mtt.  Editor, — It  is  with  pka- 
3are  that  I  have  read  your  excellent 
Magazine  ;  and  I  thus  express  my 
sentiments  in  the  language  of  an 
eminent  poet : 

"*•  Now,  lo !  the  sons  of  Genius  stand. 

And  Science  open  spreads  her  volume  fair,    . 

And  Friendship  waves  her  hand. 
To  check  the  child  of  mirth,  to  soothe  thechild 
of  care. 


Lo  !  Science  comes  and  takes  her  awful  scat. 
While  Genius  glides  along,  her  queen's  advance 

to  greet. 
Mark  how  th'  attentive  votaries  throng 

Where  she  her  genuine  love  imparts. 
And  catch  from  her  inspiring  tongue 

The  thirst  of  praise,  the  love  of  Arts. 
As  hhe  unveils  the  brighter  day. 
The  shades  of  error  melt  away. 
A  transport  this  superior  far 

To  all  the  bliss  th'  exulting  conqueror  feels. 
When  crowds,  triumphant,  hail  him  from  the  war. 

And  conquered  nations  crouch  beneath  his 
wheels."  Moscoe. 


Fi^J 


%.5 


jriff,6 
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DESCRIPTION  OF  THE  PTEROENTOPLOION,  or  A  BOAT 
WITH  WINGS. 

Invented  by  Ma.  Dixon  Vallans. 

With  wings  so  fitted  to  each  side. 
Through  briny  waves  1  swiftly  glide. 
And  run  against  both  wind  and  tide 

And  never  tire. 
And  in  the  water  dive  and  hide. 

If  need  require. 
Impelled  by  stream's  all -conquering  power, 
I'll  run  at  eighteen  knots  per  hour. 

Dixon  Vallans. 


I  TAKE  the  liberty  of  laying  before 
you  a  contrivance  of  mine,  for 
propelling  boats  of  every  descrip- 
tion. The  boat  is  fitted  with  wings 
jointed  to  each  side,  and  is  put  in 
motion  by  turning  the  crank  ;  and,  if 
required,  it  will  run  below  the  sur- 
face of  the  water — as  is  seen  by 
fig.  5th.  I  made  a  model  of  a  boat 
as  I  have  here  represented,  and 
tried  it  both  with  wings  and  paddle 
wheels,  and  it  went  three  times 
across  a  pond  with  the  wings,  in  the 
time  that  it  took  to  cross  it  once 
with  the  paddle  wheels.  Boats 
played  whith  paddle  wheels  require 
an  enormous  power  to  impel  them, 
there  being  such  a  weight  of  water 
to  Hft  on  the  back  part  of  the  wheel, 
which  greatly  retards  the  forward 
motion  of  the  vessel,  and  makes  her 
go  heavily. 

As  this  plan  for  propelling  boats 
will  be  found  to  be  of  great  utility, 
I  hope  you  will  find  an  early  place 
for  it  in  your  valuable  work  :  and 
in  so  doing,  you  will  oblige  your's, 
a  Mechanic, 


'0tZ>&7l 


Libberton,  Lanarkshire, 
Oct.  7th,  1824. 


ua/^a/n. 


J, 


Description  of  the  figures. 

Fig.  1st  is  a  flat  or  horizontal 
view  of  the  boat.  A  A  the  crank. 
B  B  the  wings.  C  C  the  arms, 
which  have  moving  joints.  D  D  the 
shafts,  which  give  motion  from  the 
cr.ink  to  the  wings.     E  E  E  E  is 


the  leaves  or  feathers  of  the  wings, 
which,  by  the  forward  motion  of  the 
crank,  folds  nearly  close  to  the  wing : 
and  by  the  backward  motion  folds 
back,  and  forms  a  strong  pressure 
against  the  water :  and  by  that 
means  impels  the  boat  forward  with 
great  velocity.  The  feathers  may 
be  either  of  hard  wood  or  sheet  iron, 
six  or  eight  inches  broad,  and  one 
foot  six  inches  or  two  feet  long ;  or 
they  may  be  made  any  size,  ac- 
cording to  the  size  of  the  vessel. 

Fig.  2d  is  a  side-view  of  the  boat, 
with  the  wings  in  the  act  of  pres- 
sure against  the  water. 

Fig.  3d  is  a  side-view  of  the  boat, 
with  the  wings  sliding  on  rods,  in 
place  of  arms. 

Fig.  4th  represents  a  wing  sliding 
on  iron  rods  in  the  act  of  going  for- 
ward. 

Fig.  5th  shows  the  boat  running 
under  water.  F  is  an  air  pipe. 
G  G  G  G  wooden  pipes,  which  are 
supported  from  the  boat,  and  keep 
her  a  certain  distance  below  water. 
She  has  a  pair  of  broad  wings,  which, 
when  folded  out,  raises  her  to  the 
surface  of  the  water.  This  boat  is 
only  used  on  secret  expeditions. 
Fig.  6th  represents  the  wing. 
Fig.  7th  is  a  feather  of  the  wing. 
The  feathers  are  made  concave  on 
the  side  that  presses  against  the  wa- 
ter, the  other  side  being  round 
Wings  may  be  fitted  to  a  boat  for 
far  less  expense  than  paddle  wheels, 
and  will  be  found  to  answer  the  end 
three  times  better. 
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SOLUTIONS  AND  QUERIES. 


SCALE'QUERIES  SOLVED. 

(See  page  190,  Vol.  II.) 

1.  As  8  is  the  index  of  the  given 
scale,  therefore 

4x1=  4. 

3x8=  24 

5x8x8=  320 

2x8x8x8=  1024 

1372 
By  placing  1  as  a  denominator,  it 
will    be   the   fraction   required,    or 

,in  the  denary  scale. — G.  S. 

2.  To  reduce  5765,  in  the  com- 
mon or  denary  scale,  to  the  scale 
of  31.  This  is  done  by  continually 
dividing  the  given  number  by  the 
index,  or  root  of  the  given  scale  ; 
the  different  remainders,  and  the 
last  quotient,  is  the  number  re- 
quired. 

31)5765 
31)1647  I  1 
31)470  I  2 
31)134  I  1 
31)38  I  1 
31)10JJ 
2  I  3 
Therefore  2331121  is  the  number 
required. — G.  S. 


TREE  QUERY  SOLVED. 

(SeepagelQO,  Vol.  11.) 

As  it  is  the  frustum  of  a  cone, 
the  whole  length  of  it  maybe  found. 
Thus,  as  the  difference  between  the 
semi-diameter,  is  to  the  length,  so 
is  the  semi-diameter  of  the  largest 
end  to  the  whole  length.  That  is, 
1  :  24  :  :  2  :  48.     The  whole  so- 


lidity will  be  4^    X  -7854   X  — 


48 


=  201.0624.     The   solidity  of  the 

4^—23 

4 

2^    -   175.9296 ;    its    half  = 
X  ^ 


frustum  will  be  ^1 ~  x     .7854 


3 


87.9648  =  the  solidity  of  the  sec- 
tion to  be  cut  off-  Also,  201.0624 
—  87.9648  =  113.0976  =  soli- 
dity of  the  remaining  part  of  the 
cone.     Therefore,  to  find  its  length, 

201.0624:  48  : :  113.0976:62208, 

3 

and  V 62208  =  39-62.  Therefore 
48  —  39.62  =  8.38  =  distance 
from  the  larger  diameter  of  the  tree 
where  it  is  to  be  cut. — G.  S. 

QUERIES. 
CASK  OF  WINE. 

1.  A  gentleman  had  a  favourite 
cask  of  wine,  which  contained  120 
gallons  ;  it  happened  to  please  the 
palate  of  his  butler,  who  drew  off  a 
bottle  every  time  he  went  to  the 
cellar,  and  supplied  its  place  with 
the  same  quantity  of  water  ;  he  con- 
tinued thus  visiting  the  cellar,  and 
robbing  the  cask  every  day  for 
three  months,  or  ninety  days,  be- 
fore he  was  discovered.  How  much 
wine  then  remained  in  the  cask,  al- 
lowing five  bottles  to  a  gallon  ? — 
G.  S. 

POPULATION. 

2.  The  population  of  the  seven 
South  America  States,  (Mexico, 
Columbia,  Buenos  Ayres,  Guati- 
mala,  Peru,  Chili,  and  Brazil,)  in 
1823,  was  21,185,000,  and  their  ex- 
tent, in  square  leagues,  of  20  to  a 
degree,  623,840  ;  1  demand  in  what 
time  their  comparative  population 
will  equal  that  of  Scotland,  or  one 
to  every  nine  acres ;   allowing  them 

to  increase  their  number  by  —  of 
their  number  yearly  ? — G.  S^ 

FIELD. 

3.  A  triangular  field,  whose  three 
sides  are  2352,  2184,  and  2520 
yards,  is  to  be  divided  into  three 
isosceles  triangles,  in  each  of  which 
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a  square  is  to  be  inscribed,  what  is 
the  area  of  each  square  in  Scotch 
acres  ? — G.  S. 

ST.  CRISPIN. 
4.  Can  any  of  your  Correspond- 
ents inform  me  who  St.  Crispin  was, 
the  reason  of  his  canonization,  and 
an  explanation  of  the  mock  pageant, 
exhibited  on  the  day  kept  as  his 
anniversary  ? — G.  S. 


TUB  QUERY  SOLVED. 
Put  X  =  the  top  diameter  ;  then 
a:  4"  H  =  the  bottom  diameter; 
then  to  find  the  content,  {x  -f-  11)^ 
+  x^  +  X  X  (x  +  11)  =  Sx^ 
4-  33  :r  +  121  ;  this,  multiplied 
by  .78639816339,  and  by 
8  a/  x'^  -f:  II  X  the  height,  gives 
the  fiohdity  of  the  frustum.     This 


expression  is  reduced  to  (j;^  +  11a: 

3/  v^   -r^A      ^.78539816' 
now,  to  find  this  solidity,  put  y  = 

per  question  ;  this  reduced,  gives  51 
3^=1129874,179896;  and,  divid- 
ing  by  51  gives,  y  =  22154,395684 
the  true  solidity  of  the  tub  :  this,  di- 
vided by  .78539816,*  gives  28207. 
85267  =  {x"  4-  11  X  4-  40J) 
^/x"^  4-  11  X  which,  resolved  by 
the  common  mode  of  approxima- 
tion, gives  X  —  24,999274,  and 
from  this  I  conjecture,  that  25  and 
36  are  the  two  diameters  meant 
by  the  proposer ;  these  give  30  for 
the  depth  -of  the  vessel,  the  mean 
proportional  being  y'  Ji5  x  36  = 
^  900  =  30— RtJSTicus. 


PLAN  FOR  EXTINGUISHING  MRE  &  PROTECTING  BUILDINGS. 

Mr.  Editqr, — I  have  often 
been  surprised  that  the  following 
easy  method  of  protecting  property 
against  the  ravages  of  fire,  has  ne- 
ver been  attempted  by  any  of  our 
mill-builders,  while  a  heavy  expense 
is  incurred  to  render  the  fabric  in- 
combustible. Besides  by  the  plan 
of  iron-beaming  and  roofing,  and 
brick-flooring,  the  building  becomes 
of  such  immense  weight,  that  a  fail- 
ure in  the  strength  of  one  beam, 
may  crush  the  whole  of  the  build- 
ing, machinery,  and  inmates  in  a 
moment,  of  which  the  late  disaster 
in  Manchester  is   a  lamentable  in- 


stance. 

The  method  I  propose  is  to  fur- 
nish the  mill  with  a  cast  metal  tube 
upon  the  outside  of  the  building, 
standing  perpendicularly,  reaching 
to  the  top  of  the  wall,  and  acting 
as  a  forcing  pump  ;  to  supply  this 
pump  with  water  from  the  mill-lade 
or  from  the  tank  of  a  steam  mill, 
and  to  connect  it  with  the  moving 
power  of  the  mill  by  a  piece  of  ma- 


chinery, which  may  be  dashed  on 
in  a  moment  and  force  a  supply  of 
water  to  the  top  of  the  building. 

At  the  first  storey,  let  a  platform 
project  from  the  wall  around  the 
forcing  pump,  upon  which  a  man 
can  stand  with  safety.  At  about 
four  feet  above  the  platform,  let  a 
short  tub  jut  out  firom  the  forcing 
pump,  pointing  to  the  interior  of 
the  mill,  and  communicating  there- 
with by  an  opening  in  the  wall ; 
upon  this  jutting  tub,  tie  on  a  short 
leather  tube  with  a  metal  ring  in  its 
nozzle  ;  this  may  be  called  the  ejec- 
tion tube.  The  forcing  barrel 
should  also  have  a  stock-cock  above 
the  ejection  pipe,  to  prevent  the 
water  rising  any  higher  if  it  is  not 
wanted.  Now,  if  any  fire  shall  take 
place  in  that  flat,  the  apparatus  is 
connected  with  the  moving  power, 
a  man  mounts  the  platform',  shuts 
the  cock  above,  and  directs  the 
ejection  pipe  to  any  part  of  the  flat 
he  chooses  ;  or  he  dashes  the  jet  of 
water  upon  the  ceiling  above,  breaks 
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it  into  drops,  and  soon  inundates 
the  whole  floor,  which  should  have 
d.  fillet  of  two  or  three  inches  thick- 
ness at  the  top  of  the  stair,  and  at  all 
openings  therein,  so  that  it  may  hold 
the  same  thickness  of  water ;  and 
the  wall  should  have  an  opening 
and  a  trough  to  convey  the  water 
back  to  the  tank. 

Each  of  the  succeeding  stories 
should  be  furnished  in  the  same 
manner,  with  the  platforms  directly 
above  one  another,  to  afford  pro- 
tection against  loose  materials  fall- 
ing upon  the  man  at  the  pump.  If 
the  water  is  wanted  in  the  second 
storey,  open  the  ejection  pipe  and 
cock  below,  shut  the  cock  above,  and 
direct  the  ejection  pipe  to  where  it 
is  wanted. 

To  complete  the  security,  it  will 
be  necessary  to  employ  some  trusty 
old  servant  to  walk  about  the  premi- 
ses all  night  and  give  the  alarm  ;  the 


apparatus  being  all  in  readiness,  a 
very  serious  lire  may  be  suppressed 
in  a  few  minutes,  without  the  con- 
fusion and  destruction  of  property 
which  is  always  attendant  upon 
alarm  of  fire.  It  is  the  prompt 
application  of  the  remedy  that  is 
the  secret  of  fire-extinguishing  ;  a 
single  pail  of  water  will  extinguish 
a  fire  that  baffles  a  fire-engine,  be- 
fore it  can  be  put  to  work. 

Sir,  I  presume  that  if  the  above 
apparatus  was  well  constructed  and 
kept  in  good  order,  it  might  super- 
sede, or  at  least  diminish  the  ex<- 
pense  of  insurances,  which  is  a 
heavy  item  upon  manufacturing  in- 
dustry. It  would  be  presumption 
in  me,  and  an  insult  upon  the  genius 
of  Glasgow,  to  enter  more  into  de- 
tail;  i£  the  principle  is  suggested, 
all  the  minutiae  of  its  construction 
is  at  a  call  among  your  mechanics. 
W.  S» 


ON  THE.  CURE  AND  PREVENTION  OF  SMOKE. 


Sir,— In  N0.XLIV.  Vol.  II.  of 
your  Magazine,  Z.  proposes  two 
queries  concerning  smoke  and  old 
wives,  to  which  the  following  may 
be  considered  an  answer. 

Back  smoke  is  caused  by  vents 
having  a  back  draught  when  there 
is  no  fire  ;  they  consequently  draw 
down  a  part  of  the  smoke  of  the 
other  vents  on  the  same  stalk,  ac- 
cording as  the  wind  blows.  Some- 
times it  arises  from  a  communica- 
tion between  two  or  more  vents  be- 
low the  top.  Now,  it  is  evident 
that  old  wives,  if  they  move  freely 
with  the  wind,  must  prevent  the 
smoke  from  coming  down  where  it 
arises  from  the  first  cause.  When 
it  arises  from  the  second  cause,  it 
is  prevented  by  stopping  up  the 
communication,  if  it  be  practicable. 
Where  this  cannot  be  done,  smoke 
dispersers  will  be  found  a  pretty 
certain  cure,  as  they  tend  to  in- 
crease the  draught.     For  the  same 


reason,  smoke  dispersers  will  be 
found  a  better  remedy  for  vents  of 
weak  draughts  than  old  wives* — 
Register  grates  are  the  best  cure, 
when  people  are  furnishing  new 
grates. 

If  this  appears  in  your  Magazine 
I  will  send  you  an  improved  plan 
for  the  construction  of  old  wives 
and  smoke  dispersers,  which  if  it 
be  known,  has  not  been  generally 
followed. 

I  am.  Sir,  your's,  &c. 

Y.S.D. 

Gorbals,  Nov.  16th,  1824. 


R.  of  Port-Glasgow  states  "  that 
old  wives,  alias  smoke -preventers, 
alias  iron  funnels,  having  a  top 
or  vane  revolving  round  a  spindle 
with  the  wind,  completely  answer 
their  intended  purpose,  that  every 
kind  of  earthen  can  is  of  little  or 
no  avail,  and  that  the  former  is  also 
a  preventive  of  back  smoke." 
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PLA^  OF  A  USEFUL  SET  OF  TABLES. 


Mr.  Editor,— Would  some  of 
your  scientific  Correspondents  in- 
form me,  through  the  medium  of 
your  useful  Magazine,  whether 
there  are  any  calculated  tables  in 
print,  showing  the  respective  and 
relative  powers  of  steam  and  water. 
If  no  such  tables  have  been  publish- 
ed, I  would  suggest  that  such 
might  be  advantageously  prepared, 
and  printed  in  the  form  of  a  small 
pamphlet:  and  I  am  persuaded, 
that  if  they  were  executed  upon 
correct,  scientific,  and  practical  prin- 
ciples, that  they  would  meet  with 
a  ready  and  extensive  sale.  I  would 
recommend  that  they  be  arranged 
in  two  distinct  branches  ;— the^r^^ 
to  contain  in  the  left  hand  column, 
the  whole  range  of  the  diameters  of 
steam  cylinders,  from  the  smallest 
to  the  largest  size,  set  down  in  in- 
ches J  and  opposite  to  each  diameter, 
on  the  right  hand,  let  there  be  set 
down,  according  to  the  most  ap- 
proved standard  calculation,  the 
number  of  horses  power  that  each 
of  these  diameters  will  give,  upon 
a  double  powered  patent  steam  en- 
gine of  the  most  appoved  construc- 
tion, thus : — 

Steam  Pozver. 


Diameterof 

Cylinder  in ' 

Inches. 


Horses 
Power. 


And,  secondly,  let  there  be  a  num- 
ber of  tables  prepared  upon  the 
plan  of  an  Interest  Table  book,  and 
let  these  tables  be  entitled  on  the  top 
of  each,  thus  ;  "  Fall  of  5  feet," 
"  Fall  of  10  feet,"  "  Fall  of  20 
feet,"  and  so  forth,  so  as  to  em- 


brace all  the  falls  that  are  or  might 
be  applied  to  mechanical  purposes 
in  this  country  ;  then  along  the  left 
hand  side  of  each  of  these  tables, 
let  the  quantity  of  water  that  would 
pass  through  the  sluice,  be  laid 
down  in  square  feet,  beginning  with 
the  highest  number  of  square  feet, 
and  ending  with  one  foot,  so  as  to 
include  the  whole  falls  in  this  coun- 
try ;  and  opposite  to  each  on  the 
right  hand,  let  the  horses  power  be 
extended  in  .three  colums,  as  oper- 
ating upon  an  overshot,  breast,  or 
undershot  wheel  respectively.  Ex- 
ample : 

Water  Potver. 


FALL  OF  —  FEET. 

Square 
Feet  of 
Water, 

HOESES  POWER. 

Overshot 
Wheel. 

Breast 
Wheel. 

Undershot 
Wheel. 

Were  such  tables  published,  any 
person  might,  at  a  single  glance,  be 
able  to  resolve  the  following,  or  any 
similar  question,  viz, :  Suppose  a 
waterfall  of  15  feet  high,  yielding 
a  constant  and  regular  supply  of  9 
square  feet  of  water  though  a  sluice  ; 
what  number  of  horses  power  would 
such  a  fall  produce,  by  means  of 
an  overshot  water-wheel  of  the  most 
approved  kind  ? 

I  believe  the  height  and  breadth 
of  the  water-wheels  would  require 
to  be  taken  into  account,  but  these 
matters  are  best  known  to  the  prac- 
tical engineer. 

Were  a  prospectus  of  the  work 
to  be  published  under  the  inspec- 
tion and  superintendence  of  some 
well  known  practical  and  experience 
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eel  engineer,  I  am  certain  that 
there  would  scarcely  be  an  en- 
gineer, cotton-spinner,  or  other  me- 
chanic in  Great  Britain,  who  would 
not  wish  to  be  possessed  of  a  copy. 
"  Roberts's  Mechanics*  Assistant," 
is  the  only  work  I  know  of  upon 


the  subject,  but  it  has  no  reference 
to  voater  potver  ;  it  is  a  very  usefu.1 
little  book,  however,  and  every  me- 
chanic ought  to  be  possessed  of  a 
copy. 

A  Friend  to  Science. 

Glasgow,  12th  Nov.  1824, 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY. 

'Particularly  with  reference  to  Mathematical  and  Mechanical  Science. 


Notwithstanding  the  fine  dis- 
coveries of  Galileo,,  which  ought  to 
have  rendered  him  an  object  of  the 
veneration  and  gratitude  of  man- 
kind, he  was  subjected  to  the  most 
rigorous  persecution,  and  twice  was 
he  brought  before  the  Hol^  Inqui- 
sition. A  council  of  seven  cardi- 
nals pronounced'  a  sentence  which 
condemns  its  authors  to  eternal  in- 
famy, and  which  for  the  sake  of 
those  who  believe  that  power  can 
subdue  truth,  should  never  be  for- 
gotten. 

The  following,  is  a  complete  and 
correct  translation  of  this  extraor- 
dinary sentence,  and  as  it  appeared 
but  once  in  English  a  good  ''many 
years  ago,  we  think  it  cannot  fail 
to  be  interesting  to  our  readers.  It 
will  be  of  importance,  too,  in  an- 
other point  of  view  ;  when  we  con- 
sider the  exertions  that  are  now 
making  to  obtain  Catholic  Emanci- 
pation in  the  ensuing  session  of 
Parliament;  this  sentence  of  a 
church  that  pretends  to  be  infallible^ 
that  holds  every  thing  that  she  hath 
done,  can  do,  and  will  do,  must  he 
right,  and  that  no  faith  is  to  be  kept 
with  heretics,  will  serve  perhaps  bet- 
ter than  the  most  learned  discussion, 
to  prove  how  dangerous  and  ab- 
solutely foolish  it  would  be  to  give 
her  one  iota  of  more  privileges  in 
this  country  than  she  already  pos- 
sesses. 

We,  Gaspar,  of  the  title  of  Holy  Cross 
of  Jerusalem.    Borgia,  brother  Felix  Cer- 


(Continued  from  page  263,  Vol.  II.)  /,,/>%    t^    d  ^> ' 

tinus,  of  the  title  of  St.  Anastatia,  sur 
named  of  Asculum.  Giiidus,  of  the  title 
of  St.  Mary,  of  the  people.  Bentivolus, 
Brother  Desiderius  ScagUa,  of  the  title 
of  St.  Charles,  surnamed  of  Cremona. 
Brother  Antonius  Barbarinus,  surnamed 
of  St.  Onuphrius.  Landivius  Zacchia, 
of  the  title  of  St.  Peter  in  Vinculis, 
surnamed  of  St.  Sixtus.  Berlingerius, 
of  the  title  of  St.  Augustin  Gyposius. 
Fabricius,  of  St.  Lawrence.  Francis, 
of  St.  Lawrence.  Martin,  of  the  new 
St.  Mary  and  Ginethis.  Deacons,  by 
the  mercy  of  God.  Cardinals  of  the  Holy 
Roman  Catholic  Church,  and  specially 
deputed  by  the  Holy  Apostolical  See,  ag 
Inquisitors- General  against  Heretical 
Perverseness  throughout  the  whole 
Christian  Commonwealth. 


Whereas,  you,  Galileo,  son  of  the  late 
Vincent  Galileo,  of  Florence,  being  70 
years  of  age,  had  a  charge  brought  against 
you  in  the  year  1615,  in  this  Holy  Of- 
fice, that  you  held  as  true,  an  erroneous 
opinion,  held' by  many,  namely.  That  the 
sun  is  in  the  centre  of  the  world  and  im- 
moveable,, and  that  the  earth  moves  even 
with  a  diurnal  motion;  also,  that  you 
had  certain  Scholars,  into  whom  you 
instilled  the  same  doctrine;  also  that 
you  maintained  a  correspondence  on  this 
point  with  certain  mathemati^iians  of 
Germany  ;  also  that  you  published  cer- 
tain Epistles,  treating  of  the  Solar  spots, 
in  which  you  explained  the  same  doc- 
trine as  true,  because  you  answered  to  the 
objections,  which,  from  time  to  time,^ 
were  brought  against  you,  taken  from 
the  Holy  Scripture,  by  glossing  over  the 
said  Scripture  according  to  your  own 
sense,  and  that,  afterwards,  when  a  copy 
of  a  writing  in  the  form  of  an  Epistle, 
written  by  you  to  a  certain  late  Scholar 
of  yours,  was  presented  to  you,  (it  fol- 
lowing the  hypothesis  of  Copernicus,) 
you  stood  up  for,  and  defended,  certain 
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propositions  in  it,  which  are  against  the 
true  sense  and  authority  of  the  Holy 
Scripture. 

This  Holy  Tribunal,  clearing,  there- 
fore, to  provide  against  theinconveniences 
and  mischiefs  which  have  issued  hence, 
and  increased,  to  the  danger  of  our  Holy 
Faith  ;  agreeably  to  the  mandate  of  Lord 

N ,  and  the  very  eminent  Doctors, 

Cardinals,  of  this  supreme  and  universal 
Inquisition,  two  propositions  respecting 
the  immobility  of  the  sun,  and  the  mo- 
tion of  the  earth,  were  adopted  and  pro- 
nounced as  under:— That  the  sun  is  in 
the  centre  of  the  world,  and  immoveable 
in  respect  of  local  motion,  is  an  absurd 
proposition,  false  in  philosophy,  and  form- 
ally heretical,  seeing  it  is  expressly  con- 
trary to  Holy  Scripture,  That  the 
earth  is  not  the  centre  of  the  world,  nor 
immoveable,  but  moves  even  with  a  di- 
urnal motion,  is  also  an  absurd  proposi- 
tion, false  in  philosophy,  and  considered 
theologically,  is  at  least  an  error  in  faith. 
But,  whereas,  we  thought  fit,  in  the 
interim,  to  proceed  gently  with  you,  it 
was  agreed  upon  in  the  Holy  Congrega- 
tion, held  before  D.  N,  on  the  23th  day 
of  February,  1G16,  that  the  most  emi- 
nent Lord  Cardinal  Bellarmine,  should 
enjoin  you  entirely  to  recede  from  the 
aforesaid  false  doctrine;  and  on  your 
refusal,  it  was  commanded  by  the  Com- 
missary of  the  Holy  Office,  that  you 
should  recant  the  said  false  doctrine,  and 
should  not  teach  it  to  others,  nor  defend 
it,  nor  dispute  concerning  it;  to  which 
command,  if  you  would  not  submit,  that 
you  should  be  cast  into  prison ;  and,  in 
order  to  put  in  execution  the  same  de- 
cree, on  the  following  day,  you  were 
gently  admonished  in  the  palace  before 
the  above  said  most  eminent  Lord  Car- 
dinal Bellarmine,  and  afterwards  by  the 
same  Lord  Cardinal,  and  by  the  Com- 
missary of  the  Holy  Office,  a  notary  and 
witnesses  being  present,  entirely  to  desist 
from  the  said  erroneous  opinion;  and 
that,  thereafter,  it  should  not  be  permit- 
ted you  to  defend  it,  or  teach  it,  in  any 
manner,  either  by  speaking  or  writing ; 
and  whereas,  you  promised  obedience, 
you  were  at  that  time  dismissed. 

And  to  the  end,  such  a  pernicious  doc- 
trine might  be  entirely  extirpated  away, 
and  spread  no  farther,  to  the  grievous 
detriment  of  the  Catholic  verity,  a  de- 
cree was  issued  by  the  Holy  Congrega- 
tion Tndicis,  prohibiting  the  printing  of 
books  which  treat  of  such  sort  of  doc- 
rine,  which   was    therein    pronounced 


false,   and  altogether  contrary  to  Hol5f 
and  Divine  Scripture. 

But  the  same  book  has  since  appeared 
at  Florence,  published  in  the  year  last 
past,  the  inscription  of  which  showed 
that  you  were  its  author,  as  the  title  was 
"  A  Dialogue  of  Galileo  Galilei,"  con-^ 
cerning  the  two  principal  systems  of  the 
world,  the  Ptolemaic  and  the  Coperni- 
can,  as  the  Holy  Congregation  recognis- 
ing from  this  impression  of  the  aforesaid 
book,  that  the  false  opinion  concerning 
the  motion  of  the  earth,  and  the  immo- 
bility of  the  sun,  prevailed  daily  more 
and  more ;  the  aforesaid  book  was  dili- 
gently examined,  when  we  openly  dis- 
covered the  transgression  of  the  aforesaid 
command,  before  enjoined  you ;  seeing 
that  in  the  same  book  you  had  resumed 
and  defended  the  aforesaid  opinion  al- 
ready condemned,  and  in  your  presence 
declared  to  be  erroneous  ;  because,  in  the 
said  book,  by  various  circumlocutions, 
you  earnestly  endeavoured  to  persuade 
that  it  is  left  by  you  undecided,  and,  at 
the  least,  probable,  which  must  neces- 
sarily be  a  grievous  error,  since  an  opi- 
nion can,  by  no  means,  be  probable, 
which  hath  already  been  declared  and 
adjudged  contrary  to  Divine  Scripture. 

Wherefore,  you  have,  by  our  authority, 
been  summoned  to  this  our  Holy  Oflice, 
in  which  being  examined,  you  have,  on 
oath,  acknowledged  the  said  book  was 
written  and  printed  by  you.  And  have 
also  confessed,  that  about  ten  or  twelve 
years  ago,  after  the  injunction  had  been 
given  you  as  above,  the  said  book  wa& 
begun  to  be  written  by  you.  Also,  that 
you  petitioned  for  licence  to  publish  it, 
but  without  signifying  to  those  who  gave 
you  such  licence,  that  it  had  been  prohi- 
bited you  not  by  any  n^eans  to  maintain, 
defend,  or  teach  such  doctrine.  You 
likewise  confessed,  thdt  the  writing  of 
the  aforesaid  book  was  so  composed  in 
many  places,  that  the  reader  might  think 
that  arguments  adduced  on  the  false  part, 
calculated  rather  to  perplex  the  under- 
standing by  their  weight,  than  be  easily 
resolved;  excusing  yourself,  by  saying, 
you  had  fallen  into  an  error  so  foreign 
from  your  intention,  (as  you  declared,) 
because  you  had  handled  the  subject  in 
the  form  of  a  dialogue,  and  because  of 
the  natural  complaisance  which  every 
one  hath  in  maintaining  his  own  argu- 
ments, and  in  showing  himself  more 
acute  than  others,  in  defending  even  false 
propositions,  by  ingenious  deductions, 
and  of  apparent  probability.     And,  when 
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ft  time  was  as^gned  you  for  making  your 
defence,  you  produced  a  cetificate,  under 
the  hand-writing  of  the  most  eminent 
Lord  Cardinal  Bellarmine,  procured  as 
you  said  in  order  to  defend  yourself 
against  the  calumnies  of  your  enemies, 
who  everywhere  gave  it  out  that  you 
had  abjured,  and  had  been  punished  by 
the  Holy  Office  j  in  which  certificate  it 
is  said,  that  you  had  not  abjured,  nor 
had  been  punished,  but  only  that  a  de- 
claration had  been  filed  against  you, 
drawn  up  by  the  said  Lord,  and  for- 
mally issued  by  the  Holy  Congregation 
Indicis,  in  which  it  is  declared,  that  the 
doctrine  concerning  the  motion  of  the 
earth,  and  the  immobility  of  the  sun,  is 
contrary  to  the  Holy  Scriptures,  and 
therefore  can  neither  be  defended  nor 
maintained. 

Wherefore,    seeing   no  mention  was 
then   made   of  two    particulars   of   the 
mandate,     namely,    (docere     et     guovis 
modoyj  "  teaching,  and  by  any  means," 
we  judge  that  In  the  course  of  fourteen 
or  sixteen  years,  they  had  slipt  out  of 
your  memory,  and  for  the  same  reason 
you  were  silent  respecting  the  mandate, 
when  you  petitioned  for  a  licence  to  print 
your  book  ;  and  yet  this  was  said  by  you 
not  to  maintain,  or  obstinately  persist  in 
your  error,  but  as  proceeding  from  vain 
ambition,    and   not   perverseness.     But 
this  very  certificate,   produced  in   your 
defence,  rather  tends  to  make  your  ex- 
cuse look  worse,  because  in  it  is  declared, 
that  the  aforesaid  opinion  is  contrary  to 
the    Holy   Scripture,  and  yet  you  have 
dared  to  treat  of  it  as  a  matter  of.  dis- 
pute, and  defend  and  teach  it  as  proba- 
ble ;  nor  does  the   licence  itself  favour 
you ;  seeing  it  was  deceitfully  and  art- 
fully obtained  by  you,  as  you  did  not 
produce  the  mandate  imposed  upon  you. 
And,  whereas,  it  appeared  to  us,  that 
the  whole  truth  was   not  expressed  by 
you  respecting  your  intention,  we  have 
judged  it  necessary  to  come  to  a  more 
accurate  examination  of  the  business,  in 
which  (without  prejudice  to  those  things 
which    you    have  confessed,  and    which 
have  been  brought  against  you  as  above, 
respecting  your  said  intention)  you  have 
answered  as  a  penitent;  and  good  Catho- 
lic.    Wherefore,    we,   having   maturely 
considered  the  merits  of  your  cause,  to- 
gether with  your  above-said  confessions 
and   defence,   are   come  to   the   under- 
written definitive  sentence  against  you. 
Having  invoked  the  most  holy  name 


of  our   Lord  Jesus  Christ,  and   of  his 
most  glorious  Mother,  the  ever-blessed 
Virgin  Mary,  we,  by  this  our  definitive 
sentence,  by  the  advice  and  judgment  of 
the  most  reverend  Masters  of  the  Holy 
Theology,  and  the  Doctors  of  both  Laws, 
our  Counsellors,  respecting  the  cause  and 
causes  controverted   before  us,  between 
the  magnificent  Charles  Sincerus,  Doctor 
of  both  Laws,  Fiscal  Procurator  of  this 
Holy  Office,  on  the  one  part,  and  you 
Galileo   Galilei,  defendent,    questioned, 
examined, and  having  confessed,  as  above, 
on  the  other  part,  we  say,  judge,  and  de- 
clare, by  the  present  processional  writing, 
you,  the  above-said  Galileo,  on  account 
of  those  things  which  have  been  adduced 
in  the  written  process,   and   which  you 
have  confessed,  as  above,  that  you  have 
rehdered  yourself  liable  to  the  suspicion 
of  Heresy  by  this  Office,  that   is,  you 
have  believed  and  maintained  a  false  doc- 
trine, and  contrary  to  the  Holy  and  Di- 
vine Scriptures,  namely,  that  the  sun  is 
the  centre  of  the  orb  of  the  earth,  and 
that  it  does  not  move  from  the  east  to 
the  west,  and  that  the  earth  moves,  and 
is  not  the  centre  of  the  world ;  and  that 
this  position  may  be  held  and  defended 
as  a  probable  opinion,  after  it  had  been 
declared  and  defined  to  be  contrary  to  the 
Holy  Scripture ;  and,  consequently,  that 
you  have  incurred  all  the  censures  and 
penalties  of  the  Holy  Canons,  and  other 
constitutions,    general    and    particular, 
enacted  and   promulgated   against  such 
delinquents,  from  which  it  is  our  plea- 
sure to  absolve  you,  on  condition,  that, 
first,  with  sincere  heart  and   faith    uUt 
feigned,  you  abjure,  execrate,  and  detest, 
the  above  errors  and  heresies,  and  every 
other  error  and  heresy  contrary  to  the 
Catholic  and  Apostolical  Roman  Church, 
in  our  presence,  in  that  formula  which 
is  hereby  exhibited  to  you. 

But  that  your  grievous  and  pernicious 
error  and  transgression  may  not  remain 
altogether  unpunished,  and  that  you  may 
hereafter  be  more  cautious,  serving  as 
an  example  to  others,  that  they  may  ab- 
stain from  the  like  offences,  we  decree, 
that  the  book  of  the  Dialogue  of  Galileo, 
be  prohibited  by  public  edict,  and  we 
condemn  yourself  to  the  prison  of  this 
holy  office,  to  a  time  to  be  limited  by  our 
discretion ;  and  we  enjoin,  under  the 
title  of  salutary  pennance,  that  during 
three  years  to  come,  you  recite,  once  a- 
week,  the  seven  penitential  psalms,  re- 
serving to  ourselves  the  power  of  mo- 


282 


THE  GLASGOW 


derating,  changing,  or  taking  away  en- 
tirely, or  in  part,  the  aforesaid  penalties 
and  penitence. 

And  so  we  say,  pronounce,  and  by  our 
sentence,  declare,  enact,  condemn,  and 
reserve,  by  this  and  every  other  better 
mode  or  formula,  by  which  of  right,  we 
can  and  ought. 

So  we,  the  underwritten  Cardinals, 
pronounce,  F.  Cardinal  de  Asculo,  G. 
Cardinal  Bentivolus,  ^F.  Cardinal  de 
Cremona,  Fr.  Antony  Cardinal  S. 
Onuphrii,  B.  Cardinal  Gyposius,  F. 
Cardinal  Verospius,  M.  Cardinal  Gin- 
ettui. 

The  Abjuration  of  Galileo. 

I,  Galileo  Galilei,  son  of  the  late 
Vincent  Galileo,  a  Florentine,  of  the 
age  of  seventy,  appearing  personally  in 
judgment,  and  being  on  my  knees,  in 
the  presence  of  you,  most  eminent  and 
most  reverend  Lords,  Cardinals  of  the 
Universal  Christian  Commonwealth, 
Inquisitors  General  against  Heretical 
Depravity,  having  before  my  eyes  the 
Holy  Gospels,  on  which  I  now  lay  my 
hands,  swear  that  I  have  always  believ- 
ed, and  now  believe,  and,  God  helping, 
that  I  shall  for  the  future,  always  be- 
lieve whatever  the  Holy  Catholic  and 
Apostolic  Roman  Church  holds,  preach- 
es, and  teaches.  But  because  this  Holy 
Office  had  enjoined  me  by  precept,  en- 
tirely to  relinquish  the  false  dogma, 
which  maintains,  that  the  sun  is  the 
centre  of  the  world,  and  immoveable, 
and  that  the  earth  is  not  the  centre,  and 
moves;  nor  to  hold,  defend  or  teach, 
by  any  means,  or  by  writing,  the  afore- 
said false  doctrine  ;  and  after  it  had 
been  notified  to  me,  that  the  aforesaid 
doctrine  is  repugnant  to  the  Holy  Scrip- 
ture, I  have  written  and  printed  a  book, 
in  which  I  treat  of  the  same  doctrine 
already  condemned,  and  adduce  reasons 
with  great  efficacy  in  favour  of  it,  not 
offering  any  solution  of  them !  therefore 
I   have  been  adjudged  and  vehemently 


suspected  of  Heresy,  namely,  that  I 
maintained  and  believed,  that  the  sun  is 
the  centre  of  the  world,  and  immoveable, 
and  that  the  earth  is  not  the  centre,  and 
moves. 

Therefore,  being  willing  to  take  out 
of  the  minds  of  your  Eminences,  and 
of  every  Catholic  Christian,  this  vehe- 
ment suspicion,  of  right,  conceived  against 
me,  I,  with  sincere  heart,  and  faith  un- 
feigned, abjure,  execrate,  and  detest  the 
abovesaid  errors  and  heresies,  and  gener- 
ally every  other  error  and  sect,  contrary 
to  the  abovesaid  Holy  Churchy  and  I 
swear,  that  I  will  never  any  more  here- 
after say  or  assert,  by  speech  or  writ- 
ing, any  thing  through  which  the  like 
suspicion  may  be  had  of  me :  but,  if  I 
shall  know  any  one  Heretical,  or  sus- 
pected of  Heresy,  I  will  denounce  him 
to  this  Holy  Office,  or  to  the  Inquisitor 
and  Ordinary  of  the  place,  in  which  I 
shall  be.  I  moreover  swear  and  pro- 
mise, that  I  will  fulfil  and  observe  en- 
tirely, all  the  penitences  which  have  been 
imposed  upon  me,  or  which  shall  be  im- 
posed by  this  Holy  Office.  But  if  it 
shall  happen  that  I  shall  go  contrary 
(which  God  avert)  to  any  of  my  words, 
promises,  protestations,  and  oaths,  I 
subject  myself  to  all  the  penalties  and 
punishments,  which  by  the  holy  Ca- 
nons, and  other  Constitutions,  general 
and  particular,  have  been  enacted  and 
promulgated  against  such  delinquents: 
So  help  me  God,  and  his  Holy  Gospels, 
on  which  I  now  lay  my  hands. 

I,  the  aforesaid  Galileo  Galilei,  have 
abjured,  sworn,  promised,  and  have 
bound  myself  as  above,  and  in  the  fidel- 
ity of  those,  and  with  my  own  hands,  and 
have  subscribed  to  this  present  writing 
of  my  abjuration,  which  I  have  recited 
word  by  word.  At  Rome,  in  the  Con- 
vent of  Minerva,  this  22d  of  June,  of 
the  year  1633,  I,  Galileo  Galilei,  have 
abjured  as  above,  with  my  own  hand. 

au/eo 


^^dUce^, 


DESCRIPTION  OF  A  PROPORTIONAL  SCALE  FOR  REDUCING 
PLANS,  MAPS,  &c. 

This  instrument  consists  of  two  flat  table:  a  nut  screws  on  at  the  top 

brass    limbs,    of    unequal   lengths,  of  the  centre  pin,  to  keep  the  brass 

turning  upon  a  centre  pin,  which   is  limbs  steady. 

fixed  upon  a  brass  box,  filled  with  The  longer  limb  is  in  length, 
lead,  having  three  points  at  the  hot-  from  the  centre,  twenty-eight  in- 
torn,  to  keep  it  firmly  fixed  to  the  ches  one  quarter,  and  is  graduated 
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into  inches  and  tenths  of  niches; 
the  shorter  limb,  which  is  nineteen 
inches  and  a  half  long,  has  on  it 
four  or  more  scales  of  inches,  divid- 
ed into  smaller  parts  ;  as  fifteenths, 
twentieths,  twenty-fifths,  thirtieths, 
&c.  An  index  moves  on  this  limb, 
having  a  spring  with  a  projecting 
point  underneath  connected  with  it. 
To  make  use  of  the  instrument, 
turn  the  plan  you  wish  to  reduce 
bottom  upwards,  as  the  instrument 
inverts  it  in  the  reducing,  and, 
bringing  the  graduated  edge  of  the 
longer  limb  to  any  angular  or  re- 
markable point  of  the  plan,  &c. : 
observe  what  division  it  coincides 
with,  and  set  the  index  on  the 
shorter  hmb  to  the  corresponding 
division  on  that  scale  you  wish  to 
reduce    it   to ;   then,    putting   your 


fair  paper  underneath,  make  a  point 
upon  it  by  pressing  the  spring  with 
your  thumb  ;  then  again  move  the 
longer  limb,  till  some  other  angular 
point  or  other  remarkable  part, 
coincides  with  its  graduated  edge  ; 
and^  observing  the  division  again, 
move  the  index  to  the  same  division 
on  the  scale,  and  make  a  point  as 
before. 

In  this  manner  proceed  till  all 
the  angular  or  remarkable  points 
are  thus  transferred  to  the  fair  copy, 
which  may  afterwards  be  joined  by 
right  or  othes  lines. 

It  is  obvious  that  every  angular 
point  must  be  taken  ;  and  the  great- 
er number  of  other  remarkable 
points  that  are  transferred,  the 
more  correct  your  plan  will  be. — 
Trans,  of  the  Society  of  Arts. 


METHOD  OF  CURING  AND  DRYING  HERRINGS  IN  THE 
ISLE  OF  MAN. 


The  unloading  of  the  boats,  and 
carrying  the  fish  to  the  respective 
herring-houses,  where  they  are 
thrown  down  under  large  sheds 
built  for  that  purpose,  are  done  by 
women.  There  are  two  men  ready 
to  shovel  them  up  in  layers^  as  they 
come  in,  and  throw  a  proper  quan- 
tity of  salt  over  every  layer.  In 
that  situation  they  remain  for  seve- 
ral days,  till  it  is  judged  they  have 
imbibed  a  sufficient  quantity  of  it 
for  curing,  and  also  preserving  them 
for  exportation.  The  next  opera- 
tion is  washing  them,  which  is  done 
in  large  open  baskets,  placed  within 
very  large  tubs  of  water,  where  the 
buckets  are  briskly  worked  about, 
till  the  fish  are  thoroughly  cleansed 
from  the  loose  salt  and  slime  that 
are  adhering  to  them. 

The  washing  is  very  hard  work  ; 
requiring  much  strength  ;  it  is  there- 
fore allotted  to  the  men  to  perform. 
The  women,  however,  take  the 
baskets  from  the  men,  and  carry 
them  into  the  drying-houses,  where 


they  throw  them  down  in  heaps, 
there  to  drain  a  while.  The  next 
procedure  is  called  spitting  the 
fish.  A  vast  quantiry  of  split 
hazle-sticks,  well  dried  and  harden- 
ed by  fire,  is  ready  prepared  for  the 
purpose.  The  herrings  are  fastened, 
or  strung,  (if  I  may  employ  the 
expression,)  upon  th.ese  sticks,  by 
running  them  through  their  gills.-^ 
The  next  operation  is  putting  them 
up  in  those  large  drying-houses, 
which  are  fitted  up  with  proper 
framings,  like  so  many  stout  np' 
right  ladders,  from  the  bottom  to 
the  top  of  the  building  ;  those  fram- 
ings being  fixed  at  such  a  distance 
from  each  other  that  a  man  may 
easily  ascend  betwixt  them,  in  or- 
der to  convey  those  spits  to  the 
highest  ranges,  which  they  fill  the 
first,  and  so  keep  descending  till 
the  whole  of  that  partition  is  filled 
to  near  the  bottom.  The  sticks 
are  handed  up  when  past  easy  reach ' 
from  the  bottom,  from  one  person 
to    another,    standing    across    the 
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opening,  with  one  foot  on  each  side ; 
and  in  the  same  method  they  pro- 
ceed till  the  whole  house  is  filled. 

Wood  fires  are  then  lighted  up, 
to  dry,  harden,  and  smoke  them 
sufficiently.  When  that  is  done, 
they  are  taken  down  in  the  same 
manner  they  were  placed  up  ;  then 
taken  from  the  sticks,  and  put 
down  X)€ry  close^  into  large  casks, 
which  finishes  the  business  of  curing. 

Every  operation  is  gone  through 
in  a  very  quick  and  ready  manner, 
and  with  wonderful  adroitness  by 
all  employed. 


The  drying-houses  are  very  lofty 
buildings,  from  twenty  to  thirty 
yards  long  and  upwards,  with  pro- 
portionable width.  The  cleansings 
of  the  washing  tubs  are  esteemed  a 
first-rate  manure  for  land,  so  are  the 
sweepings  of  every  outhouse  or 
room  where  any  part  of  the  busi- 
ness is  carried  on.  It  is  too  valu- 
able an  article  to  be  obtained  from 
the  herring  merchants,  who  use  it 
for  their  own  grounds,  which  are 
thereby  covered  with  an  uncom- 
monly rich  and  lasting  verdure. 

T. 


ON  SOLIDITY  AS  A  PROPERTY  OF  MATTER. 


All  our  ideas  of  Solidity  are  received 
through  the  medium  of  the  sense  of 
touch.  It  is  that  property  of  matter  by 
which  it  fills  space ;  or,  by  which  any 
portion  of  matter  excludes  every  other 
from  that  part  of  space  which  it  occu- 
pies, and  thus  it  is  capable  of  resistance 
or  protusion.  This  resistance  is  so  ef- 
fectual, that  the  greatest  force  which  can 
possibly  be  applied,  is  not  capable  of  dis- 
lodging it,  so  as  to  occupy  the  same  part 
of  space  which  it  already  possesses.  This 
is  evident  from  the  fact,  that  a  piece  of 
wood,  placed  between  two  plates  of  metal, 
can  never  be  compressed  in  such  a  man- 
ner as  to  allow  the  plates  to  come  into 
contact.  In  the  same  way,  a  drop  of 
water,  if  confined  on  all  sides  in  such  a 
manner  as  to  prevent  it  from  giving  way 
to  the  applied  pressure  by  escaping,  will 
effectually  resist  every  attempt  to  bring 
the  sides  of  the  globe  containing  it  to- 
gether, without  forcing  the  water  through 
the  pores  of  the  metal. 

The  softest  bodies  then  are  equally 
solid  with  the  hardest ;  for  it  would  be 
absurd  to  suppose  that  any  two  bodies 
could  occupy  the  same  space  at  one  time ; 
since  we  know,  that  if  a  small  quantity 
of  water,  or  air,  be  fixed  between  two 
bodies,  they  can,  by  no  force,  be  so  com . 
pressed,  as  to  permit  the  bodies  to  meet 
one  another.  When  we  use  the  term 
Solid,  as  designating  hard  bodies,  in  op- 
position to  fluids ;  we  mean  those  whose 
parts  adhere  to  each  other  with  more  or 
less  force  ;  being  thus  distinguished  from 
fluids,  M'hose  parts  yield  by  going  out  of 
the  way  upon  the  least  external  pressure. 
The  term  Solidity,  however,  has  been 
used  by  Mathematicians,  in  a  different 
acceptation  from  the  one  just  stated. 


Solidity,  in  Geometry,  denotes  the  quan- 
tity of  space  contained,  or  occupied  by  a 
solid  body,  and  is  estimated  by  the  num- 
ber of  solid,  or  cubic  inches,  feet,  and 
yards,  which  it  contains.  In  this  sense 
of  the  word,  then,  a  Solid  is  a  body  of 
the  third  species  of  magnitude,  or  that 
which  has  three  dimensions  j  consisting  of 
length,  breadth,  and  thickness,  in  con- 
tradistinction to  a  surface  which  has  only 
two  dimensions,  and  to  a  line  which  has 
only  one ;  and,  in  this  viQMVy  tHe  Sdlidity 
of  a  body  denotes  the  quantity,  or  space 
contained  in  it,  and  is  called  the  Solid 
Content. 

Regular  Geometrical  Solids  are  such 
as  are  terminated  by  regular  and  equal 
planes  j  such  as  the  Tetrahedron,  the 
Cube  or  Hexahedron,  the  Octohedron,. 
the  Dodecahedron,  and  the  Icosahedron. 
All  such  as  do  not  come  under  this  de- 
finition, are  irregular  Solids  j  such  as, 
the  Sphere,  Cylinder,  Cone,  &c. 

This  property  of  matter,  however, 
may  be  considered  abstractly  as  a  pro- 
perty of  the  real  gravity  of  matter  which 
exists  in  bodies,  rather  than  as  a  general 
one,  applying  to  all  bodies  in  their  usual 
state  of  existence.  "  There  is  no  idea,'* 
indeed,  says  Locke,  "which  we  receive 
more  constantly  from  sensation  than 
Solidity.  Whether  we  move  or  rest,  in 
what  posture  so  ever  we  are,  we  always 
feel  something  under  us  that  supports  us 
and  hinders  our  farther  sinking  down- 
wards ;  and  the  bodies  which  we  daily 
handle,  make  us  perceive  that,  whilst 
they  remain  between  them,  they  do  by 
an  insurmountable  force  hinder  the  ap- 
proach of  the  parts  of  our  hands  that 
press  them.'* 
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MISCELLANIES. 


PERPETUAL  MOTION. 
A  Correspondent,  J.  M.  Coldstream, 
IS  quite  sure  that  he  has  discovered  this 
long  sought  desideratum,  if  the  following 
iquery  he  answered  in  the  aflRrmative.— 
"  Will  a  vacated  vessel  (i.  e,  emptied  of 
air?)  be  defended  from  the  pressure  of  the 
atmosphere,  by  being  surrounded  by  a 
body  of  compressed  air." 


LIME. 
A  Correspondent,  L.  M'L.  suggests, 
■that  when  limestone  cannot  be  had,  very 
good  lime  may  be  made,  by  burning 
oyster,  limpet,  &c.,"  shells,  collecting 
them,  when  burnt,  into  a  heap,  sprink- 
ling this  with  warm  water,  and  covering 
it  with  thin  clods  of  earth  for  three  or 
four  hours;  on  removing  the  earth,  the 
burnt  shells  will  have  become  a  mass  of 
lime  as  fine  as  flour,  as  white  as  snow, 
and  excelling  in  strength  and  tenacity 
stone  lime  and  stucco. 


St.    VINCENT  STREET. 

An  Inhabitant  accounts  for  the  blun- 
der of  the  porter  with  the  hare,  by  in- 
forming us  that  a  part  of  the  Street  is 
called  "  Blytbswood  Place ;"  he  com- 
plains of  this  as  a  great  absurdity,  and 
says  it  not  only  causes  great  confusion, 
but  prevents  himself  and  his  neighbours 
from  numbering  their  houses,  as  they 
do  not  know  what  numbers  to  put  on. 


QUERY. 

What  is  the  best  mode  of  filtering 
impure  water,  such  as  the  Molendinaror 
the  Camlachie  Burns,  for  the  purpose  of 
bleaching  and  dyeing,  or  of  supplying  a 
steam  engine,  without  hurt  to  the  pumps, 
&c.  or  where  clay  or  such  pernicious 
substance  intervenes  ? 


CLAVIUS. 

Cristopher  Clavius,  whose   talents  in 
geometry   made  him  regarded  as  a  se- 


cond Euclid,  was,  when  young,  entered 
in  a  College  of  Jesuits  in  Bamberg. — 
After  he  had  been  tried  in  various 
branches  of  learning,  he  was  on  the  point 
of  being  dismissed  as  a  hopeless  block- 
head, till  one  of  the  fathers  thought  he 
would  make  a  trial  of  him  in  geometry, 
which  hit  his  genius  so  luckily,  that  he 
afterwards  became  one  of  the  greatest 
mathematicians  of  tlie  age. 


TO  REMOVE  GREASE  SPOTS 
FROM  PAPER. 
Scrape  finely  some  pipe  clay ;  the  quan- 
tity will  be  easily  determined  on  making 
the  experiment ;  on  this  lay  the  sheet  or 
leaf,  and  cover  the  spot  in  like  manner 
with  the  clay.  Cover  the  whole  with 
a  sheet  of  paper,  and  apply,  for  a  few 
seconds,  a  heated  ironing  box,  or  any 
substitute  adopted  by  laundresses.  On 
using  India  rubber,  to  remove  the  dust 
taken  up  by  the  grease,  the  paper  will  be 
found  restored  to  its  original  whiteness 
and  opacity. — Oracle  of  the  Arts. 


TO   MAKE   BLACK   AND  COL- 
OURED SEALING  WAX, 

Black  sealing  wax  is  made  by  stirring 
into  any  quantity  of  melted  gum-lac,  or 
shell-lac,  half  its  weight  or  less,  of  finely 
levigated  ivory  black  j  adding,  to  im- 
prove the  beauty  of  the  wax,  as  well  as 
to  prevent  its  becoming  too  brittle,  half 
their  united  weight  of  Venice  turpentine. 
When  the  whole  is  properly  melted,  and 
incorporated  by  sufficient  stirring  over  a 
slow  fire,  it  is  poured  on  a  stone  or  iron 
plate,  which  has  been  previously  well 
oiled ;  and,  while  soft,  rolled  into  sticks. 
The  sticks,  both  of  red  and  black  wax, 
are  lastly  exposed  to  a  proper  degree  of 
heat  for  acquiring  an  agreeably  glossy 
surface.  In  a  similar  way,  substituting 
verditer,  Prussian  blue,  and  other  proper 
powders,  for  ivory  black,  may  easily  be 
made  sealing-wax  of  any  desired  colour, 
—lb. 


SPECIMEN  OF  THE  ALGEBRAIC  EXERCISES. 
Performed  by  the  Students  of  the  Mathematical  Class,    Anderson's   Institution. 


Equations. 
Resolved  by  Addition. 
1.   A  person  bought  a  chaise,  horse, 
and  harness,  for  ^£60  j  the  price  of  the 


horse  was  twice  the  price  of  the  harness 
and  the  price  of  the  chaise  was  twice 
the  price  of  both  ;  what  was  the  price  of 
each? 
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Let  X  =  the  price  of  the  harness 
Then  2  a?  =  ir  ii  ii  ii  horse; 
And  6  X  =       II     II     it     II     chaise. 


Hence,  9  i  =  60  per  question. 
Therefore  x  =  £6  n  13  ii  4. 
"Wherefore  ^G  6  ii  13ii  4  price  of  harness ; 
Also  ^13  II    6 II  8     II     n  horse; 
And,  £4,0  II    0 II  0     II     II  chaise. 

2.  Divide  the  number  36  into  three 
such  parts  that  ^  of  the  first,  ^  of  the 
second,  and  ^  of  the  third,  shall  be  all 
€qual  to  each  other. 

Let  X  denote  the  equal  quotient. 
Then  2  x-=  the  first  part, 

3  X  =  the  second  ii 

4  X  =  the  third     ii 


Hence  9  a:  =  36  per  question. 
Whence  x  =  4 ;  Therefore, 
2X4^=  8  the  first  part, 

3  X  4=  12  the  second    ii 

4  X  4i  =  16  the  third      n 

2.  A,  B,  and  C,  bought  a  hive  for 
20| ;  A  agrees  to  pay  ^,  B  ^,  and  C  ^ ; 
what  is  the  proportional  share  of  each  ? 

Let  12  X  denote  the  sum  ;  which, 
being  divided  by  the  fractions,  will  give 
the  projyortional  shares. 

Then  6  x  =  A's  share. 
4  X  =  B's  do. 
3  X  =  C's     do. 


"Whence  13  x  =  20  per  question. 
Therefore2r=     ]]6  £ 

Hence  12  2  =  18[5_^  the  required  sum. 

Whence  |  —  9|2 1^  A's      share. 
la 
l=6|lilB's     do. 


|=417£C' 

13 


do. 


Equations, 

Resolved  hy  Subtraction. 

1.  A  post  is  ^  of  its  length  in  mud, 
^  in  water,  and  10  feet  above  water; 
what  is  its  whole  length  ? 

Let  12  X  =  whole  length. 


9x 
^  =  4  X  =  part  in  water. 

Whence  5  x  =  10  =  part  above  water. 

Therefore  x  =  2,  and  12  x  =  24  =  the 
whole  length. 

2.  A  captain  being  asked  how  many 
soldiers  he  had  in  his  company,  replied, 
J  of  them  are   in   thecamp,   ^  in  the, 


trenches,  ^  in  the  hospital,  and  4  in  pri- 
son  :  how  many  soldiers  had  he  ? 
^     Let  24  X  =  the  company, 
^  =  12  X  =  part  in  the  camp. 


12  X 

^  =     8  X  =  part  in  the  trenches* 

4x 
^  =    3  X  =  part  in  the  hospital. 

Whence  x  =  4  in  prison. 
Therefore  24  x  =  96  the  company^ 

Equations, 
Requiring  the  assistance  of  both  Rides, 

T.  A  person  at  a  tavern  borrowed  as 
much  money  as  he  had  about  him,  an 
then  spent  a  shilling ;  he  went  to  a 
second  tavern,  borrowed  as  much  as  he 
had  remaining,  and  spent  another  shil- 
ling :  in  this  manner,  he  went  to  a  third 
and  a  fourth  tavern,  and,  after  spending 
a  shilling  at  the  last,  he  had  nothing 
left ;  what  had  he  at  first ! 

Let  X  =  money  he  had  at  first. 

X  =     II     borrowed  at  1st  tavern. 


spent 


2x  —  I  =     II     left       II     II     II 

2x  —  1  =     II    borrowed  at  2d  tavern. 


4x— 2 


1  = 


spent 


4x  —  3  =     II     left         II     II     M 

4x  —  3  =     II    borrowed  at  3d  tavern, 


8x  — 6 

1  =     II     spent     II     II 


8x  —  7  =     II     left         ri     11     11 

8x  —  7  =     II     borrowed  at  4th  tavern. 


16x  —  14 

1  =     II    spent     II     II     II 


left 


16x— 15=     .1 

But  16x  —  15  =  0  per  question ; 

Whence  16x  —  15  by  transportation  ; 

And  X  =  ^^,  II  =  lljd.     Answer. 


16' 


2.  In  a  mixture  of  coppor,  tin  and 
lead,  ^  of  the  whole  minus  16  lb.  was 
copper;  ^  of  the  whole  mimis  12  lb.  was 
tin  ;    and  I  of  the  whole  plus  4  lb.  was 
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lead ;  how  much  of  each  metal  was  in 
the  mixture : 

Let  12  X  =  lbs.  in  the  whole  mixture, 
Then   9  x  —  16=  lbs.  of  copper. 

4 1  —  12  =  lbs,  of  tin. 

3  a:  X     ^  =  lt)s.  of  lead. 


13x  — 24 


Whence  13x— 24  =  122-  per  question. 
And  \3x — 12ar=  24  by  transpos. ; 
Therefore     a=  24;  and 

hence  12£c=2881bs.  inthemixt. 
Hence  144— 16  =128  lbs.  of  copper, 
96—12=  84  lbs.  of  tin. 

72  X  4^  =  '^^  ^^^'  °^  ^^^^' 
(To  he  continued.) 


MH.  CAMPBELL'S  PROOF  OP   CLAIMS 

rOB  THE 

INVENTION  OF  THE  DISCHARGING  PRESSES. 


To  the  Editor  of  the 
Glasgow  Mechanics'  Magazine. 

Sir,— In  No.  XXIX,  Vol.  I.  of  your 
Magazine,  17th  July,  I  find  Mr.  John 
Miller's  answer  to  mine  of  the  13th  March. 
In  consequence  of  business  requiring  my 
absence  from  home  for  a  few  weeks,  and 
his  paper  not  being  put  into  my  hands  for 
some  time  after  I  had  returned,  I  had  not 
so  early  an  opportunity  of  answering  it,  as 
I  could  have  wished.  In  this  reply  he 
very  modestly  claims  the  invention  of  dis- 
charging Turkey  Red,  by  means  of  presses, 
and  says,  "  Now  what  is  it  that  Mr. 
Rodger  and  Mr.  Campbell  did  accom- 
plish ?"  I  answer,  that  as  early  as  the 
year  1801,  I  did  make  plates  which  ac- 
complished all  the  purposes  intended  for 
the  discharging  of  Turkey  Red  Bandan- 
nas, and  these  plates  are  in  use  to  this  day; 
and  it  does  not  appear  that  any  other  sub- 
stitute could  supersede  them.  In  proof 
of  this  assertion,  I  beg  leave  to  lay  before 
the  public  the  following  evidences  :  — 

Barrowfield,  24th  September,  1808. 
Mr  Campbell, 

Sir, — I  have  been  applying  to  Mr. 
Bogle  for  my  last  Indenture,  which  is  now 
fulfilled.  Heinforms  methatit  isat  Blan- 
tyre.  I  would  take  it  kind  if  you  would 
send  it  to  the  warehouse  next  week,  as  it 
will  save  me  the  trouble  of  coming  to  Blan- 
tyre. 

I  am,  Sir,  your  humble  Servant, 
Colin  M'Callum. 


The  above  shows  that  Collin  M'Cal- 
lum's  Indenture,  which  was  for  seven 
years,  (to  work  the  Presses,  and  to  make 
the  discharging  liquor,  to  wash  the  cloth, 
and  fold  the  goods  after  being  finished,) 
expired  in  1808,  which  makes  the  date 
of  his  Indenture  1801. 


Blantyre  Work,  9th  April,  1824. 
This  is  to  certify  that  about  the  year 
1801,  I  was  ordered  to  cast  a  number  of 


,•#»..  ,tii,l  i  i.a\:\   Ai,i:f: 
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lead  plates  for  discharging  red  cloth,  by 
Mr.  David  Campbell,  then  Manager  at 
Blantyre  Works ;  attested  by  me, 

Hugh  Weir. 

Blantyre  Works,  10th  April,  1824. 
This  is  to  certify  that  about  the  year 
1801, 1  cut  and  finished  several  discharg- 
ing Press  Screws,  by  the  direction  of  Mr. 
David  Campbell,  then  Manager  of  Blan- 
tyre Works;  attested  by  me. 

Alexander  Waterson. 

PoUockshaws,  I3th  August,  1824. 

Mr.  Campbell, 

Dear  Sir, — Understanding  you  to  be 
engagedin  a  controversy,  I  send  you  these 
few  lines,  informing  you,  that,  according 
to  my  judgment  and  recollection,  I  went 
to  Blantyre  Works  in  the  year  1801,  and 
by  your  orders  and  directions,  commenced 
finishing  plates  composed  of  tin  and  lead, 
by  planing  and  boring  likewise  the  canals 
on  the  top  of  the  wooden  plates,  were  put 
on  agreeable  to  the  design  of  the  pattern, 
so  that  the  liquor  might  have  free  access 
to  run.     The  whole  of  these  plates  were 
divided  and  drawn  by  the  different  pat- 
terns, solely  by  yourself,  as  were  the  two 
first  plates,  before  I  commenced  my  In- 
denture  for    7    years,    for   discharging 
Turkey  Red  Bandannas.     I  believe  that 
Colin  M'Callum  and  John  Strathearn, , 
were  engaged  for  the  same  number  of 
years  to  work  the  Presses,  and  also  to 
keep  the  whole  process  of  makinj^  and 
discharging   a   profound   secret,    for  no 
person    or  persons    were   admitted   into 
the  house,  but  by  your  authority,  as  you 
were  at  that  time  manager  of  Blantyre 
Works,  (or  by  one  or  other  of  the  pro- 
prietors) ;  so  strict  orders  were  we  under 
to  keep  the  whole  process  a  profound  se- 
cret ;  and  we  thought,  it  reasonable,  be- 
cause we  believe,  that  there  was  no  process 
of  the  same  nature  in  Britain  ;  and  we  fre- 
quently insisted  on  you  to  speak  to  Mr. 
Monteithto  take  out  a  patent,  in  order  that 
he  might  secure^and  reap  thebenefit.  After 
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a  number  ofjf  ears,' Mr.  Montdth  caused  to 
be  removed  the  presses  and  utensils  down 
to  Barrowfield. 

I  am,  Dear  Sir,  your's,  sincerely, 

George  Strathearn. 

Extract  from  a  letter  of  Mr.  Miller's 
Ballantrse : 

Post  Office,  Ballantrae,  12th  April,  1824. 

Dear  Sir, — After  a  careful  perusal  of 
the  statement  of  your  claims  for  the  inven- 
tion of  the  process  of  discharging  Turkey 
Red  Bandannas,  in  the  Glasgow  Mechan- 
ics' Magazine,  for  the  13th  of  March  last, 
I  do,  without  hesitation,  pronounce  your 
claims  to  rest  on  sure  and  solid  grounds, 
and  so  can  many  others,  yet  alive,  who 
were  then  at  the  Works,  I  went  to  Blan- 
tyre  Works,  as  a  teacher,  in  the  month  of 
July,  1797,  and  I  left  the  works,  24th 
October,  1804.  You  were  appointed  sole 
manager  of  both  Mills,  and  before  Mr. 
James  Monteith's  death,  v^hich  happened 
on  the  16th  July,  1801,  youhad  complete- 
ly succeeded  in  experiments  on  the  dis- 
charging of  Turkey  Red,  with  brass  plates 
of  16  holes.  I  well  recollect  the  great 
secret  of  the  spotting  business,  as  it  was 
then  called.  I  recollect  that  Alexander 
Waterson  cut  the  first  screws  for  the 
large  presses,  and  that  Hugh  Weir,  Tin- 
smith, helped  in  casting  the  tin  and  lead 
plates.  My  old  friend,  Mr.  George 
Strathearn,  joiner,  wrought  constantly 
with  you  in  the  spotting  house,  (being 
Agreed  for  that  purpose),  along  with 
M'Callum,  with  whom  I  was  not  much 
acquainted. 

I  am,  Sir,  your's,  &c. 

John  Miller. 


The  above  attestations,  I  hope,  are  suf- 
ficient to  convince  every  unprejudiced 
mind,  that  so  early  as  the  year  1801, 
Messrs.  Monteith  &  Co.,  had  completely 
succeeded  in  the  process  of  discharging 
Turkey  Red  Bandannas,  which,  as  is  well 
known  to  the  commercial  world,  has  turn- 
ed out  a  lucrative  business.  Now,  allow 
me  to  ask,  "  What  is  it  that  Mr.  Miller 
did  accomplish  r*  He  claims  the  merit 
of  having  invented  a  press  for  discharging, 
in  the  latter  end  of  the  year  1802,  but  he 
states  that  it  was  not  seen  until  December 
1803.  Presses  were  established  at  Blan- 
tyre  Works  two  years  before  that.  It 
may  be  very  naturally  supposed  that  he 
copied  from  ^/jgw,  but  according  to  his  own 
dates,  it  was  impossible  for  them  to  have 
copied  from  him.  His  next  invention, 
which  is  of  the  same  date,  are  brass  tubes- 
or  types.  He  says  in  No.  XXIX.,  VoL 
I.,  that  50  presses,  with  brass  tubes, 
which  had  been  made  in  Glasgow,  were 
all  working  at  once,  a  few  years  after  his 
invention  became  known ;  all  of  these 
were  in  every  respect  made  according 
to  the  first  press  constructed  after  his 
direction.  Now,  the  question  is,  "What 
was  the  consequence  of  using  his  brass 
tubes?"  It  is  well  known  that  many 
individuals  were  ruined  by  them  ;  others 
who  were  wealthy,  abandoned  them,  as 
being  destructive  and  unprofitable. 
Messrs.  Monteith  &  Co.,  abandoned  no 
part  of  their  process,  but  these  tubes  alone. 
I  now  leave  it  to  the  public  to  judge, 
whether  Mr.  Miller,  as  an  inventor,  ha» 
any  just  claim  of  remuneration  onMessrs. 
H.  Monteith  &  Co. 

David  CamfbelLt 


NOTICES  TO  CORRESPONDENTS. 

"  Biggin"  is  informed  that  the  Table  he  alludes  to,  is  quite  common,  and  the  results  are  generally- 
ascribed  to  the  author  quoted.— J.  C.  R  under  consideration  —„  Mirns"  has  fallen  into  the  mire— 
^.  A  .  wishes  L.  M-L.  to  describe  the  plant  he  calls  Neonan  ;  and  if  he  can't,  advises  him  to  take  it  to  a 
Botanist,  who  would  give  it  both  the  Latin  and  English  name  ;  would  not  M.  X.'splan  of  filtering  be 
liable  to  this  objection,  that  the  sand  would  soon  sink  below  the  gravel  ?— G.  M.  P.  must  be  more  ex- 
plicit with  his  improvement  on  the  air-pump.— We  would  thank  G.  S,  for  better  solutions  of  the 

Chronometer"  and  Latitude"  queries — Rusticus's  method  of  the  weaver's  beam  was  different  if 
■we  recollect  right ;  we  dare  say  B.  T.  won't  dispute  the  originality  of  the  rule  for  discount  with  him  ; 
-we  are  more  partial  to  the  general  demonstration  of  B.  T.  however,  than  the  particular  rationale  of 
Rusticus  ;  he  is  right  in  the  Hill  query.— A  I^dy  under  consideration.— E.  E.  has  been  received.— 
-J.  S.  has  been  superseded. 

Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
«tyle  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  im- 
provement which  is  the  subject  of  their  notice. 
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DESCRIPTION  OF  AN  INGENIOUS  ALARUM  APPARATUS. 


Mr.  Editor, — I  have  often  in- 
tended sending  you  the  under-men- 
tioned article,  but  from  want  of 
time,  I  have  not  been  able  to 
send  it  sooner. 

I  have  no  doubt  but  that  many 
of  your  readers  will  be  glad  to 
see  the  construction  of  an  Alarum, 
like  the  one  I  have  sent,  when  it 
combines  simplicity,  utility,  and 
cheapness,  at  the  same  time. 

One  objection  may  be  made  to  it, 
viz.  that  it  requires  a  watch,  and 
every  person  has  not  got  that  useful 
machine,  but  this  may  easily  be  ob- 
viated. The  machine  I  have,  and 
which  I  use  every  morning,  goes 
by  means  of  an  old  watch,  fitted 
into  a  tin  case.  What  is  called  a 
movement  by  the  watch  makers, 
(an  article  which  they  have  always 
lying  beside  them,  and  which  any 
person  may  buy  for  a  few  shillings,) 
may  be  employed,  and  by  this 
means  you  may  save  your  watch ; 
for  it  is  no  advantage  to  have  it  ly- 
ing open.  If  you  should  think  this 
worthy  your  attention,  you  will  ob- 
lige a  constant  reader,  by  inserting 
it,  and  I  remain,  dear  Sir,  yours, 

R.  R. 

Aberdeen,  Broad-Street,  Oct.  23d,  1821. 

P.  S. — I  had  nearly  forgot  to 
mention  that  this  invention  may  be 
very  well  applied  in  securing  win- 
dows or  doors  from  the  midnight 
thief,  by  attaching  a  piece  of  wire 
to  the  window,  in  such  a  manner, 
that  when  the  window  is  touched, 
the  wire  falls,  brings  down  the  lever, 
and  sets  off  the  Alarum. 

I  have  also  a  contrivance  for  mak- 
ing it  light  a  small  lamp  at  the  same 
time;  but  as  it  would  be  too  com- 
plex it  would  be  useless  to  send 
it.  If  it  can  be  made  simpler,  I 
shall  send  you  due  notice  for  your 
useful  Magazine. 

R.  R. 


Explanation  of  the  Figures. 

Fig.  1.  A,  a  small  wheel,  with  13 
wirepins  on  one  side,  having  a  groove 
cut  round  its  edge,  and  into  the  edge 
another  small  pin  fixed,  for  the  pur- 
pose of  setting  the  Alarum ;  a  piece 
of  cord  is  passed  over  the  edge  of 
the  wheel,  having  a  lead  weight  at 
each  end,  the  one  being  2  oz.,  and 
the  other  3^  oz. 

B,  a  small  piece  of  wood  fixed 
in  the  frame,  and  in  which  the 
hammer  moves. 

C,  a  piece  of  wire,  bent  similar 
to  the  pallets  of  an  escapement, 
having  a  piece  of  brass  fixed  at  one 
end  for  the  hammer. 

D,  a  piece  of  wire,  moveable  on 
a  common  screw  nail,  the  end  of 
the  wire  being  bent  up  so  as  to 
catch  the  pin  on  the  edge  of  the 
wheel.  On  the  other  end  of  the 
wire  there  is  an  eye,  to  which  there 
is  fixed  a  piece  of  cord,  whose 
length  must  be  determined,  accord- 
ing to  the  height  of  the  machine 
above  the  floor  of  the  apartment. 
At  the  end  of  the  cord,  is  fixed  a 
piece  of  iron,  E,  (see  fig.  3  and  4, 
page  297,)  or  wire  flattened  at  the 
end,  with  a  notch  filed  out  of  it, 
so  that  it  may  hang  upon  the  pin 
G,  which  is  fixed  into  the  piece  of 
wood  H.  On  the  top  of  H,  there 
is  a  thin  piece  of  brass  F,  which 
has  a  hole  in  its  middle,  and  which 
must  be  made  to  fit  easily,  and 
have  as  little  friction  as  possible, 
as  the  hour  hand  of  the  watch  must 
cause  this  piece  of  brass  to  push  the 
Avire  E.  The  weight  of  this  wire 
(falling  so  as  not  to  touch  the  ground) 
brings  down  the  end  of  the  lever  C, 
when  the  large  weight  descends, 
and  the  bell  rings  till  the  cord  is  run 
out. 

K,  an  old  movement,  put  into  a 

tin  case,  which  stands  on  the  piece 

of  wood  J,  into   which  the  piece 

of  wood  H  is  fixed.     The  watch 
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should  be  level  with  it,  to  remove 
the  friction  as  much  as  possible. 

F,  is  I  think  the  best  form  that 
can  be  given  to  the  bell.  The 
watch  only  requires  one  hand,  name- 
ly, the  hour  hand. 

X,  is  the  notch  or  clasp  on  the 
window,  to  which  a  piece  of  wire 
may  be  attached,  as  in  fig.  1.,  to 
prevent  the  depredations  of  the  mid- 


night thief,  by  setting  off  the  Alarum. 
The  parts  of  the  apparatus  which 
are  not  marked  in  fig.  1.,  on  ac- 
count of  their  being  so  very  small, 
will  be  seen  quite  distinctly  in 
figures  3  and  4,  page  297.  Fig.  2 
is  a  very  neat  form,  which  may  be 
given  to  the  apparatus,  and  which 
converts  it  into  an  elegant  and  amus- 
ing piece  of  furniture. 


ON  THE  EXPANSION  OF  GASES, 

With  an  Easy  Rule,  and  a  Table,  for  finding  the  Expansion  of  Air  or  any  Gas, 
from  32'^  to  212°  Fahrenheit. 


An  accurate  knowledge  of  the  ex- 
pansion of  gaseous  bodies  being  of 
great  importance  in  chemical  re- 
searches, many  experiments  were 
made  to  ascertain  it,  but  the  results 
were  long  so  various  and  different 
from  each  other,  that  none  could 
be  depended  on.  The  reason  of 
this  difference  was  the  want  of  at- 
tention on  the  part  of  experi- 
menters, in  not  excluding  with  suf- 
cient  care  the  particles  of  water  from 
the  vessels  employed  to  measure  the 
expansion  of  gases.  When,  there- 
fore, heat  was  applied  to  raise  the 
temperature  of  any  gas,  the  parti- 
cles of  water  were  converted  into 
vapour,  and  mixing  with  the  gas, 
produced  a  difference  in  the  actual 
change  of  bulk  which  it  had  expe- 
rienced. To  this  cause,  indeed, 
can  only  be  ascribed  the  variations 
in  the  determinations  of  Deluc, 
General  Roy,  and  others,  on  this 
important  point.  The  subject  hap- 
pened to  engage  the  attention  of  two 
very  able  philosophers  about  the 
same  time,  namely,  Mr.  Dalton,  of 
Manchester,  and  M.  Gay  Lussac, 
in  France  ;  and  the  coincidence  in 
the  results  of  their  experiments  is 
not  only  remarkable,  but  affords  a 
convincing  proof  of  their  accuracy. 
Mr.  Dalton  published  the  account 
of  his  experiments  about  six  months 
before  M.  Gay  Lussac,  and  his  ap- 


paratus was  much  more  simple  than 
that  of  the  French  philosopher.  It 
consisted  merely  of  a  glass  tube, 
open  at  one  end,  and  graduated  into 
equal  parts  ;  after  it  was  properly 
dried,  the  gas  was  introduced  into 
it,  and  it  was  then  filled  with  mer- 
cury at  the  open  end  to  a  given 
point ;  heat  being  then  applied,  the 
amount  of  dilatation  was  observed, 
by  the  quantity  of  mercury  expelled. 
M.  Gay  Lussac's  apparatus  was  ra- 
ther more  complicated,  but  capable 
of  greater  precision ;  and,  as  his  ex- 
periments were  made  in  greater 
quantities  of  air,  their  coincidence 
with  the  former  induced  perfect 
confidence  in  the  accuracy  of  the 
results. 

Their  experiments  led  to  the  im- 
portant conclusion,  that  air,  and  all 
gaseous  bodies  undergo  the  same 
degree  of  expansion,  by  the  appli- 
cation of  the  same  degree  of  heat ; 
so  that  the  rate  of  expansion  for  one 
being  determined,  gives  the  rate  of 
expansion  for  all.  The  expansion 
obtained  by  M.  Gay  Lussac,  by 
heating  air  from  32^  to  212^,  was 
.375,  or  I  of  its  bulk  at  32o,  and 
that  obtained  by  Mr.  Dalton,  was 
.376  for  the  same  bulk.  Now,  this 
fact  being  established,  that  air  ex- 


pands about  1^,  or 


of  its  bulk, 


2.666 
when  heated,  from  32^  to  212^,  or 
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1800  .  it  follows,  that  for  every  1^ 
of  the  thermometer,  air  will  expand 

^  of ,  or part  of  its  bulk  at 

^       180        480^ 

32^.     The  experiments  of  Dalton 

would  ffive  about for  this 

^  479.8  4- 

expansion,  but  the  difference  is  of 
no  great  moment.  From  the  ex- 
periments of  Gay  Lussac,  it  appears, 
that  the  steam  of  water  and  the  va- 
pour of  ether  experience  the  same 
expansion  as  air,  when  the  same 
addition  is  made  to  their  tempera- 
ture;  hence,  it  may  be  inferred, 
that  all  elastic  fluids  expands  equally 
and  uniformly  by  heat. 

To  determine,  therefore,  the  ex- 
pansion of  air,  or  any  gas,  at  any 
temperature,  or,  in  other  words,  to 
ascertain  the  increase  of  bulk  which 
it  undergoes,  when  heated  from  the 
commencement  of  the  common 
thermic  unit  32^,  to  any  degree 
within  its  range,  which  terminates 

at  2120,  ^re  have  only  to  add  _— - 

480 

part  of  its  bulk,  at  32°  for  every 
degree  between  that  point  and  the 
temperature  required. 

Thus,  if  the  bulk  of  a  quantity  of 
any  gas  at  32^,  be  10  cubic  inches, 
and  its  bulk  at  60^  be  required,  we 
have  only  to  subtract  32^  from  60^, 
and  the  remainder  28  is  the  number 

of  degi'ees  intervening;  then  — —  x 

28 

28  = the  expansion  of  a  unit 

480  ^ 

28 
for  280  ;  wherefore,  - —  X  10  cu- 


480 


280 


bic  inches  =  —  =  .5833,  the  in- 
480 

crease  of  volume,  which,  added  to 
10  cubic  inches,  makes  10.5833 
cubic  inches,  the  bulk  of  the  gas  at 
32  ^  when  raised  to  tlie  tempera- 
ture of  600.  If  the  buiii  of  a  quan- 
tity of  gas,  at  any  temperature  above 
320  be  given,  and  its  bulk  at  a  still 


higher  temperature  be  required,  we 
must  6rst  subtract  32o  from  the 
given  temperature;  then  add  the 
remainder   to  the  denominator  of 

the  fraction  ,   and   proceed    as 

480  ^ 

before.  Thus,  to  find  the  expan- 
sion of  10  cubic  inches  of  gas  at 
500,  when  raised  to  the  tempera- 
ture of  600,  we  have  500  _  320 
=  180,  and  600  —  500  =  lOO. 
1  1        „.  JL^ 

498 


Now, 


480  + 
10^ 
498 
for  100  ;  wherefore 


— . ,  and 


XlOOzr 


18  ~  498 
the  expansion  of  a  unit 

10 

498 


10 


cu- 


100 


bic  inches  =  i^  =  .2008,  the  in- 
498 

crease  of  volume,  which,  added  to 
10  cubic  inches,  makes  10.2008 
cubic  inches,  the  bulk  of  the  gas  at 
500,  when  raised  to  the  tempera- 
lure  of  600. 

If  the  bulk  of  a  quantity  of  gas 
at  a  higher  temperature  he  given, 
and  its  bulk  at  a  lower  temperature 
be  required,  we  must  then  subtract 
320  fi-om  each  temperature,  and  add 
the  remainders  to  the  denominator 
of  the  fraction  ^^;  then  making  the 
least  sum  the  numerator,  and  the 
greatest  the  denominator  of  a  new 
fraction,  we  proceed  with  the  oper- 
ation as  before.  Thus,  to  find  the 
contraction  of  10  cubic  inches  of 
gas  at  800  when  cooled  to  the  tem- 
perature of  600,  we  have  600  _  320 
=  280  .  and  8OO  _  300  =  400  ; 
also,  800  _  600  _  200 ;  hence, 
480  -f  28  _  508 
480  -f.  48  ~  528' 

of  a  unit  for  200  ;  wherefore. 


the   expansion 
508 


528 


X    10   cubic    inch 
9.4318  cubic  inches. 


5080 


528 
the  volume  of 
the  gas  at  80 0,  when  cooled  down 
to  the  temperature  of  6OO. 
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Such  is  the  mode  of  calculation 
adopted  by  chemists,  in  the  calcu- 
lation of  the  expansion  of  air  and 
gas,  and  the  examples  might  be  so 
varied  as  to  give  occasion  for  a  va- 
riation in  the  rules  for  each  ;  but, 
we  proceed  to  give  a  much  more 
simple  and  general  rule  for  deter- 
mining this  expansion  in  every  case 
that  can  be  proposed  within  the 
thermic  unit,  leaving  its  investiga- 
tion till  a  future  occasion,  on  ac- 
count of  the  present  length  of  this 
paper. 

Rule.  The  volumes  of  all  the 
gases  are  to  each  other  as  448  -|- 
the  temperature  ;  that  is,  as  448  -}- 
the  given  temperature,  is  to  448  -j- 
the  required  temperature,  so  is  the 
bulk  of  a  quantity  of  gas  at  the 
given  temperature,  to  its  bulk  at  the 
required  temperature.  Thus,  in  the 
first  of  the  above  cases,  we  shall  have 
448  -}-  320  .  448  _j_  60^  :  :  10 
cubic  inches  :  10.5833  cubic  inches, 
or  480  :  508  :  :  10  cubic  inches  : 
10.5833  cubic  inches,  the  bulk  of 
the   gas   at    32^,    when   raised  to 


the  temperature  of  60  o,  as  found 
above. 

In  the  second  case,  we  shall  have 
448  -f.  500  :  443  +  6OO  :  :  10  cu- 
bic inches  :  10.2008  cubic  inches, 
or  498  :  508  :  :  10  cubic  inches  : 
10.2008  cubic  inches,  the  bulk  of 
the  gas  at  50^,  when  raised  to  the 
temperature  of  60^,  as  found  above. 

In  the  third  case,  we  shall  have 
448  +  800  .  448  ^  6OO  : :  10  cu- 
bic inches  :  9.4318  cubic  inches, 
or  528  :  508  :  :  10  cubic  inches  : 
9.4318  cubic  inches,  the  bulk  of 
the  gas  at  8OO,  when  cooled  down 
to  the  temperature  of  6OO. 

From  these  examples  will  be  seen 
the  superiority  of  this  single  rule  to 
the  former  methods  of  calculating 
the  increase  or  diminution  of  the 
volumes  of  gases,  when  expanded  by 
heat,  or  contracted  by  cold. 

The  following  table,  constructed 
on  these  principles,  shows  the  ex- 
pansion of  air  for  nearly  every  tem- 
perature, from  320  to  2120,  sup- 
posing that  its  bulk  at  32°  is 
unity  1.000000,  or  1000000. 


Temp. 

Bulk. 

Temp. 

Bulk. 

Temp. 

Bulk. 

320 

1000000 

590 

1056249 

860 

1112499 

33 

1002083 

60 

1058,S33 

87 

1114583 

34 

1004166 

61 

1060416 

88 

1116666 

35 

1006349 

62 

1062499 

89 

1118749 

36 

1008333 

63 

1064583 

90 

1120833 

37 

1010416 

64 

1066666 

91 

1122916 

38 

1012499 

65 

1068749 

92 

1124999 

39 

1014583 

66 

10708.33 

93 

1127083 

40 

1016666 

67 

1072916 

94 

1129166 

41 

1618749 

68 

1074999 

95 

1131249 

42 

1020833 

69 

1077083 

96 

1133333 

43 

1022916 

70 

1079166 

97 

1135416 

44. 

1024759 

71 

1081249 

98 

1137499 

45 

1027083 

72 

108.3333 

99 

1139583 

46 

1029166 

73 

1085416 

100 

1141666 

47 

1031249 

74 

1087499 

110 

1162499 

48 

1033333 

75 

1089333 

120 

1183333 

49 

1035416 

76 

1091666 

130 

1204166 

50 

1037499 

77 

1093749 

140 

1224999 

51 

1039583 

78 

1095833 

150 

1245833 

52 

1041666 

79 

1097916 

160 

1266666 

53 

1043749 

80 

1099999 

170 

1287499 

54 

1045833 

81 

1102083 

180 

1308.333 

55 

1047916 

82 

1104166 

190 

1329166 

56 

1049999 

83 

1106249 

200 

1349999 

57 

1052083 

84 

1108333 

210 

1378823 

58 

1054166 

85 

1110416 

212 

1375000 
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DESCRIPTION    OF  A  SIMPLE   AND    SELF-ACTING  BLOWPIPE, 

By  Mr.  Leeson. 


It  has,  I  believe,  before  been  ob- 
served, that  bottles  of  Indian  rubber 
might  be  expanded  to  a  considerable 
size  by  condensing  air  into  them : 
I  am  not,  however,  aware  that  bot- 
tles so  filled  with  condensed  air  have 
been  applied  to  the  purposes  of  a 
blowpipe. 

The  bottles  I  make  use  of  vary  in 
weight  from  a  half  to  three  quarters 
of  a  pound,  and  may  be  readily  pro- 
cured at  the  stationer's.  To  pre- 
pare them  they  should  be  boiled 
in  water  till  completely  softened, 
which,  if  they  are  put  into  water 
already  boiling,  will  generally  be 
accomplished  in  ten  minutes  or  a 
quarter  of  an  hour.  They  must 
then  be  taken  out  and  suffered  to 
cool,  when  a  brass  tube  may  be 
fitted  into  the  neck  of  the  bottle, 
having  a  small  cock  screwed  into  it 
at  one  end,  by  which  it  may  be  con- 
nected with  the  condensing  syringe, 
and  to  which  the  blowpipe  jets  may 
be  attached.  There  should  be  a 
milled  projection  on  one  side  of  the 
tube,  for  the  purpose  of  more  firmly 
a^^taching  the  bottle  to  it,  which  may 
be  effected  by  passing  a  ligature  of 
waxed  string  round  the  neck  of  the 
bottle  on  each  side  of  the  above- 
mentioned  projection. 

The  bottle  must  next  be  filled 
with  condensed  air.  After  a  few 
strokes  of  the  syringe,  a  blister  will 
be  observed  to  form,  which  will 
gradually  enlarge  till  the  greatest 
part  of  the  bottle  (which  must  be 
selected  uniform  in  substance,  and 
free  from  defects)  has  extended  to 
a  similar  substance.  The  conden- 
sation should  not  then  be  continued 
farther. 

Bottles  of  the  size  I  have  men- 
tioned, will  generally  extend  from 
fourteen  to  seventeen  inches  in  dia- 
meter without  bursting ;  and  I  have 
occasionally  extended  them  much 


beyond  these  dimensions;  but  in 
this  the  operator  must,  of  course, 
be  entirely  directed  by  his  own  ob- 
servations. 

The  Indian  rubber  varies  in  its 
quality.  There  is  one  sort  which 
appears  of  a  blacker  hue  before  ex- 
tension, but  becomes  very  thin  and 
almost  transparent  on  condensing 
air  into  it ;  whilst  there  is  another 
sort  having  a  browner  colour,  which 
is  much  less  yielding  in  its  substance, 
and  cannot  be  extended  to  the  same 
thinness  as  the  former. 

I  have  found  both  sorts  to  answer 
my  purpose,  but  the  above  obser- 
vations may  be  useful  in  determin- 
ing the  quantity  of  air  which  may 
be  condensed  into  the  bottles  with 
safety. 

To  apply  these  bottles  when 
filled  with  condensed  air,  nothing 
more  is  necessary  than  to  remove 
the  syringe,  and  in  its  place  to  screw 
on  a  jet  of  such  bore  as  may  be  re- 
quired. On  opening  the  cock,  the 
air  will  be  expelled  by  the  elasticity 
of  the  Indian  rubber,  and  its  own 
condensation,  in  a  strong  and  uni- 
form stream,  which  in  bottles  of  the 
size  I  have  mentioned,  will  continue 
from  twenty-five  minutes  to  an 
hour,  according  to  the  size  of  the 
jet. 

When  once  prepared,  the  bottles 
may  be  constantly  expanded  to  the 
same  dimensions  without  any  danger 
of  bursting.  When  the  air  is  ex- 
hausted, the  bottles  will  be  found 
somewhat  enlarged  in  dimensions, 
but  may  again  be  contracted  by 
holding  them  before  a  fire,  or  a  few 
minutes'  immersion  in  boiling  water. 
This,  however,  is  unnecessary,  since 
no  subsequent  inflation  will  be  found 
to  increase  the  size  of  the  bottle  any 
further,  and  I  have  used  the  same 
repeatedly  without  any  apparent 
diminution  of  its  elastic  powers. 
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The  principal  advantages  of  this 
blowpipe  are  its  great  portability, 
and  length,  and  steadiness  of  action, 
(in  which  I  consider  it  much  supe- 
rior to  the  hydraulic  blowpipe,)  to- 
gether with  the  perfect  liberty  at 
which,  when  properly  mounted,  it 
leaves  the  operator's  hands. 

This  blowpipe  is  applicable  to  any 
of  the  gases,  and  may,  I  conceive, 
be  applied  with  advantage  to  con- 
tain the  explosive  mixture  of  oxy- 
gen and  hydrogen,  as  no  inconve- 
nience can  possibly  accrue  from  its 


bursting,  beyond  the  loss  of  the 
bottle. 

This  blowpipe  may  be  supplied 
with  air,  or  gas,  during  an  experi- 
ment, by  having  a  separate  commu- 
nication for  the  syringe  into  the  piece 
of  tube  before-mentioned,  and  this 
will  enable  the  operator  to  continue 
his  experiments  for  any  period  of 
time. 

Blowpipes  on  this  construction, 
may  be  procured,  very  neatly  and 
conveniently  mounted. — Journal  of 
Science. 


CURIOUS  ACOUSTIC  PHENOMENA. 


Sir, — I  am  sorry  I  have  not  had 
an  earlier  opportunity  of  taking  no- 
tice of  some  remarks  of  your  Cor- 
respondent G.  M.  (page  107,  vol. 
II.)  on  the  sound  produced  from  a 
shell  when  held  to  the  ear. 

G.  M.  by  denying  an  assertion 
of  mine,  of  course,  easily  overturns 
all  reasoning  built  on  it;  and  by 
misunderstanding  another  part  of 
my  argument,  certainly  cuts  off  (as 
he  concludes)  all  pulsations  and  ar- 
guments against  his  own  theory. 

With  regard  to  my  assertion,  that 
the  shell  gives  no  sound  when  there 
is  a  complete  stillness  in  the  air  and 
a  total  absence  of  external  sound,  I 
have  only  to  say,  that  I  have  again 
repeated  the  experiments  on  which 
I  founded  my  assertion,  and  remain 
convinced  of  its  correctness. 

I  must,  however,  observe,  that 
there  is  some  difficulty  in  obtaining 
a  situation  in  which  the  air  is  so 
free  from  vibration,  or  sound,  that 
the  shell  will  be  completely  silent. 

It  was  only  during  a  single  hour 
or  two,  that  the  air  was  so  still  as 
to  render  successful  the  experiments 
of  M.  M.  Biot  and  Martin,  which 
I  mentioned  in  a  former  communi- 
cation;  and  I  have  found,  in  the 
most  favourable  circumstances  for 
rendering  the  shell  silent,  that  the 


least  rustling  of  my  clothes,  or  even 
of  my  hair  against  the  edge  of  the 
shell,  was  sufficient  to  excite  sound 
in  it. 

That  external  sounds  do  excite 
sounds  from  the  shell,  any  person 
may  satisfy  himself,    by  applying 
it  to  his  ear  in  a  silent  hour,   and 
in  as  quiet  a  place  as  he  can  conve- 
niently find.    He  will  then  observe, 
every  time  he  rubs  or  strikes  his 
foot  on  the  floor,  or  whenever  any 
sound  is  produced  in  the  room,  that 
the  shell  will  sound  distinctly  on  the 
production  of  each  external  sound. 
G.  M.  observes,  that,  if  I  am  cor- 
rect in  assigning  external  sound  as 
the  cause   of  sound    in  the  shell, 
like  a  hearing  trumpet,   it  would 
necessarily  render  the  loudest  sounds 
predominant    and    distinguishable ; 
and,  consequently,  the  sound  of  the 
shell  would  be  heard  at  a  greater 
distance  from  the  ear,  than  it  is  ne- 
cessary to  hold  it,  in  order  to  hear 
it  at  all.    It  is  here  that  G.  M.  mis- 
understands  me,   or  else   he   must 
have  overlooked  a  part  of  my  ob- 
servations; for  I  distinctly  stated, 
and  endeavoured  to  prove,  that  the 
air  within  the  shell  was  the  sound- 
ing body  excited,  or  made  to  sound 
by  the  impinging  of  tlie  vibrations 
of  the  external  sounds.     This  is  a 
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very  different  thing  from  the  exter- 
nal sounds  being  reflected  or  rever- 
berated from  the  interior  of  the 
shell,  although  the  one  is  frequent- 
ly mistaken  for  the  other,  even  by 
our  best  writers  on  Acoustics ;  in- 
deed, the  reflection  of  sound  is  com- 
paratively a  phenomenon  of  rare  oc- 
currence. When  one  sound  is  ex- 
cited by  another,  the  second  sound 
is  generally  the  peculiar  sound  of 
some  body,  or  portion  of  air  con- 
fined, so  as  to  be  easily  susceptible 
of  the  sounding  state  ;  and,  conse- 
quently, easily  excited  by  the  vibra- 
tions transmitting  the  first  sound. 

If,  then,  the  air  within  the  shell 
is  a  sounding  body,  and  is  only  ex- 
cited by  the  pulsation  of  the  air 
transmitting  the  sound,  its  sound 
may  be  so  feeble  that  it  cannot  be 
heard  at  any  great  distance ;  and, 
certainly,  its  sound,  as  1  formerly 
stated,  will  always  remain  the  same, 
whatever  is  the  nature  of  the  exter- 
nal sound  exciting  it. 

With  regard  to  the  effect  noticed 
by  G.  M.,  observable  on  holding  the 
band  close  over  the  ear,  it  may  or 
may  not  be  produced,  by  the  cause 
he  assigned,  without  affecting  the 
case  of  the  shell.  I  am  inclined, 
however,  to  think,  that  the  muscles 
of  the  face  and  head  are  chiefly  con- 
cerned in  the  production  of  that 
sound,  for  I  find  that  the  least  mo- 
tion of  the  jaws,  or  skin  surround- 
ing the  ear,  increases  the  sound  in 
the  shell. 

I  am,  yours,  &c. 

A.  B. 


P.  S.  A  Correspondent  wishes  to 
know  the  cause  of  the  fact,  that,  in 
pouring  a  liquid  into  a  vessel,  the 
sound  is  at  first  grave,  and  becomes 
more  acute  as  the  vessel  is  filled. 

There  are  two  cases  in  which 
this  takes  place ;  first,  in  a  bottle, 
or  jar ;  or,  second,  in  an  open  ves- 
sel ;  in  both  cases  the  cause  is  nearly 
similar.  In  the  one,  the  air  within 
the  bottle,  or  jar,  and  in  the  other, 
the  air  in  that  portion  of  the  vessel 
above  the  level  of  the  liquid,  be- 
comes the  sounding  body ;  or,  rather 
that  part  whose  vibrations  determine 
the  vibrations  of  the  whole  mass  of 
liquid  and  vessel,  may  be  considered 
the  sounding  body,  in  the  same  man- 
ner as  the  string  ef  a  violin  deter- 
mines the  vibrations  of  the  whole 
instrument.  As  the  vessel  is  filled, 
the  air  and  that  part  of  the  vessel 
above  the  level  of  the  liquid,  be- 
come less,  rendering  the  sound  more 
acute,  in  the  same  manner  as  the 
shortening  of  the  strings  of  the  vio- 
lin, or  the  lessening  of  the  size  of  the 
pipes  of  an  organ,  renders  the  tones 
of  these  instruments  more  acute. 

It  is,  remarkable,  that  the  reverse 
takes  place  in  tuning  musical  glasses. 
The  addition  of  water  makes  the 
glass  give  a  graver  tone.  In  this 
case,  however,  the  whole  mass  re- 
ceives the  sounding  vibration,  when 
the  finger  is  passed  over  the  edge  of 
the  glass.  By  increasing  the  mass, 
therefore,  by  the  addition  of  water, 
we  lengthen  the  sounding  vibra- 
tions and  obtain  a  graVer  sound. 

A.  B. 


EASY  MODE  OF  SPLITTING  LARGE  STONES 
There  is  a  me 


Mr.  Editor, 
thod  of  splitting  stone,  which  may 
be  new  to  some  of  your  readers.  It 
will  not  do,  probably,  where  there 
is  a  consolidated  mass  of  rock,  but 
to  farmers,  whose  grounds  are  cum- 
bered with  large  immoveable  stones, 
it  mu8t  prove  highly  useful.     It  is 


done  simply  by  kindling  a  fire  upon 
the  upper  surface.  The  heat  ex- 
pands the  one  side,  while  the  other 
is  kept  cool,  and  splits  it  into  pieces. 
The  hardest  whin  stones,  though 
eight  or  ten  feet  in  breadth,  may  be 
broken  in  this  manner,  always  taking 
care  to  increase  and  continue  the 
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fire,  according  to  the  size  of  the  prove  less  laborious,  less  expensive, 

stone.     In  large  ones,  it  will  take  and  infinitely  less  dangerous   than 

longer  before  the  heat  penetrates  the  common  mode  of  blasting, 

far  enough  to  prove  effectual ;  but,  W.  B. 

altogether,  I   have  no  doubt   it   will  Glasgow,  SSd  November,  1824. 


Fig.  3. 


{For  descriptiouy  see  p,  290.) 


MONUMENT    TO    JAMES    WATT. 


On  Wednesday  last,  at  two  o'clock,  pur- 
suant to  advertisement,  a  numerous  and 
highly  respectable  meeting  was  held  in  the 
Town  Hall,  to  consider  the  best  means  of 
promoting  a  subscription  for  erecting  a 
Monument  to  the  memory  of  James  Watt, 
in  Glasgow,  or  in  its  vicinity. 

On  the  motion  of  Henry  Monteith  of 
Carstairs,  Esq.  M.P., 

The  Honourable  the  Lord  Provost  was 
called  to  the  Chair. 


The  Lord  Provost  intimated  that  he  had 
called  the  present  meeting  at  the  requisition 
of  several  of  his  fellow-citizens,  to  consider 
the  best  means  of  promoting  a  subscription 
for  the  purpose  of  erecting  a  monument  to 
the  memory  of  James  Watt,  in  this  city  or 
its  vicinity.  He  said,  that  in  order  to  ex- 
plain the  reason  why  Glasgow  should  have 
been  so  late  in  coming  forward  to  do 
honour  to  the  memory  of  a  man  for  whom, 
while  living,  there  was  reason  to  cherish  so 
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high  a  regard,  it  would  be  proper  for  him 
to  mention  that  many  gentlemen  entertained 
the  idea  of  promoting  the  erection  of 
one  grand  monument  to  his  memory  in 
Westminster  Abbey,  in  preference  to  any 
thing  of  the  kind  here  or  elsewhere.  This 
idea,  however,  on  trial,  had  not  succeeded, 
and  would  therefore  fall  to  be  superseded  by 
(he  trusted)  the  more  successful  efforts  of 
this  day.  He  believed  there  were  many 
gentlemen  present  desirous,  and  much  more 
able  than  himself,  to  address  the  meeting  on 
the  splendid  endowments  of  Mr.  Watt, 
and,  therefore,  he  would  detain  them  with 
but  one  remark.  He  stated,  that  he 
thought  it  generally  acknowledged  that  al- 
most aU  classes  of  the  community  had  either 
directly  or  indirectly  shared  in  the  benefits 
that  had  flowed  from  the  inventive  genius 
of  Watt,  and  that  he  trusted  all  would 
therefore  be  ambitious  of  testifying  their 
sense  of  these  benefits,  by  contributing,  as 
their  means  might  enable  them,  to  the 
erection  of  a  monument  which  would  at 
once  perpetuate  his  memory,  and  adorn  the 
city  which  gave  birth  to  those  mighty  ef- 
forts of  his  genius — his  improvements  on 
the  steam  engine. 

Professor  Jardine. — I  beg  pardon, 
my  Lord,  for  offering  myself  so  soon  to 
your  notice  in  this  assenbly,  where  there  are 
so  many  who  have  a  preferable  claim,  and 
have  it  much  more  in  their  power  to  pro- 
mote the  object  of  this  meeting ;  but  it 
would  not  become  me,  who  had  so  many 
opportunities  of  observing  and  admiring  the 
genius  and  talents  of  that  great  man,  to  be 
the  last  in  expressing  my  most  hearty  con- 
currence with  every  thing  that  can  do  hon- 
our to  his  memory.  My  Lord,  I  am  one 
of  the  earliest  and  certainly  one  of  the  old' 
est  friends  of  the  late  Mr.  Watt.  (Hear, 
hear.)  I  had  the  happiness  of  living  with 
him  in  habits  of  intimacy  and  friendship 
the  greatest  part  of  my  life.  And  I  was 
particularly  acquainted  with  him  at  the 
period  when  he  was  engaged  in  prosecuting 
those  discoveries  which  have  set  him  so  far 
above  all  other  men  as  an  inventor  in  the 
Arts.  I  then  enjoyed  much  of  his  confi- 
dence, and  was  present  at  many  of  his  early 
experiments  made  with  that  view.  But, 
lest  it  should  be  thought  that  I  am  putting 
in  a  claim  for  confidence  and  friendship 
with  this  great  man  to  which  I  am  not  en- 
titled, and  which  cannot  now  be  contra- 
dicted, you  will  allow  me  to  mention  some 
of  those  circumstances  which  produced  this 
intimacy.  It  may  bring  some  things  be- 
fore this  meeting  which  may  not  be  dis- 
pleasing in  this    asseml)ly.       When    Mr. 


Watt  had  made  such  progress  in  his  inven- 
tion as  to  afford  him  a  favourable  prospect 
of  the  result,  he  found  that  other  experi- 
ments must  be  made  to  satisfy  the  public, 
on  a  larger  and  much  more  expensive  scale 
than  he  was  able  to  make ;  a  scale  of 
expense  to  the  amount  of  some  thousand 
pounds — an  expense  that  he  was  altogether 
unable  to  bear.  He  found  it  necessary, 
therefore,  to  part  with  half  the  benefits  of 
his  invention  to  a  Dr.  Roebuck,  a  name 
then  well  known  in  the  country  as  the  au- 
thor and  former  of  the  Carron  Company, 
on  condition  that  he  should  bear  the 
expense  of  the  supply  of  the  funds  for  the 
intended  experiments.  These  experiments 
were  accordingly  made  at  Kinniel,  where  the 
Doctor  then  resided,  and  where  Mr.  Watt 
lived  almost  closely' for  six  or  eight  months. 
My  Lord,  I  happened  to  be  Tutor  to  the 
Doctor's  sons  at  that  time,  and  no  doubt 
did  every  thing  that  lay  in  my  power  to 
promote  a  close  and  friendly  intercourse  be- 
tween these  great  men,  which  my  former 
acquaintance  with  Mr.  Watt  enabled  me 
to  do.  I  had  then  the  pleasure  of  seeing 
the  experiments  on  a  great  scale  which 
were  then  carrying  on.  This  accidental 
circumstance,  and  this  opportunity,  con- 
nected me  so  much  with  what  was  going 
on,  that  when  they  were  completed,  I  was 
asked  by  Mr.  Watt  to  go  with  him  to 
Berwick,  when  he  went  to  give  in  a  speci- 
fication of  his  invention  before  a  master  of 
Chancery,  previous  to  the  obtaining  of  a 
patent ;  and  many  years  afterwards,  when  a 
groundless  and  frivolous  charge  was  brought 
against  Mr.  Watt  by  a  person  who  claimed 
a  share  in  the  invention,  I  was  called  to 
give  evidence  of  what  I  knew  of  this  in 
Chancery.  It  is  needless  to  add  that  Mr. 
Watt  was  triumphantly  victorious.  Mr. 
Watt  was  the  certain  and  undoubted  author 
of  that  invention,  and  no  other  person  had 
any  connection  with  it.  I  beg  pardon  for 
taking  up  so  much  time  with  these  particu- 
lars, which  have  led  me  so  often  to  mention 
myself.  Mr.  Watt's  character  as  a 
man  of  genius  is  so  well  known  as 
a  man  of  the  first  rate  genius,  that  it 
is  unnecessary  for  me  to  say  any  thing 
on  the  subject.  I  can  add  nothing  to  what 
you  know,  and  is  so  universally  known. 
As  one  well  said  on  a  similar  occasion,  who 
would  think  of  praising  Sir  Isaac  Newton  ? 
Who  has  not  heard  of  Mr.  Watt's  inven- 
tion, and  who  has  not  benefited  by  it  either 
in  the  way  of  pleasure  or  of  profit !  The 
person  to  whose  memory  we  are  now  met 
to  do  honour,  may  be  compared  with  men 
of  the  first  rate  genius  in  ancient  or  in  mo- 
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dern  times.  Sir  Isaac  Newton  was  the 
great  discoverer  of  the  Gravitation  of 
Worlds.  Mr.  Watt,  as  a  great  inventor 
in  the  Arts  which  changed  the  relative 
states  of  many  things  on  this  Globe,  and 
after  all  the  wonderful  things  he  has  effect- 
ed, has  opened  up  unbounded  prospects  of 
what  may  yet  be  expected.  One  claim  Mr. 
Watt  has  to  fame  which  was  denied  even  to 
Sir  Isaac  Newton.  The  Doctrine  of  Gra- 
vitation was  for  a  long  time  disputed  by 
French  and  other  philosophers,  and  another 
system  preferred ;  but  the  invention  of  Mr. 
Watt  was  immediately  adopted.  His  claim 
to  unrivalled  fame  has  been  universally  ad- 
mitted. But  Mr.  Watt  was  not  only 
known  by  one  great  invention,  he  was  also 
distinguished  by  many  singular  and  uncom- 
mon qualities.  I  have  had  occasion,  during 
my  long  life,  to  observe  the  characters  of 
many  by  their  works  and  otherwise,  but  I 
never  met  with  any  person  who  possessed 
what  I  may  call  a  more  inventive  mind. 
The  common  and  ordinary  operation  of  his 
mind  was  Invention  ;  almost  every  object 
that  attracted  his  attention  he  conceived  and 
represented  as  altered,  changed,  transformed, 
and  applied  in  a  different  state  to  other  pur- 
poses and  other  uses,  and  his  imagination 
was  ever  fruitful  in  expedients  and  re- 
sources. When  speaking  of  his  great  and 
uncommon  qualities,  I  cannot  forget  his 
modesty  and.  his  simplicity  of  manners. 
Speaking  once  upon  his  great  invention,  I 
heard  him  say,  "  that  when  it  was  analysed, 
it  would  not  appear  so  great  as  it  seemed  to 
be."  "  In  the  state,"  said  he,  "  in  which 
I  found  the  Steam  Engine,  it  was  no  great 
effort  of  mind  to  observe,  that  the  quantity 
of  fuel  necessary  to  make  it  work,  would 
for  ever  prevent  its  extensive  utility.  The 
next  step  in  my  progress  was  equally  easy, 
to  inquire  what  was  the  cause  of  the  great 
consumption  of  fuel ;  this  too  was  readily 
suggested,  viz.  the  waste  of  fuel  which  was 
necessary  to  bring  the  whole  cylinder,  pis- 
ton, and  adjacent  parts,  from  the  coldness 
of  water  to  the  heat  of  steam,  no  fewer  than 
fifteen  to  twenty  times  in  a  minute."  This 
was  an  enormous  expense  of  fuel.  The 
next  step  was,  how  was  this  to  be  avoided 
or  removed  ?  After  considering  it  well,  and 
in  one  of  those  moments  when  the  heavenly 
spark  of  genius  shone  with  brightness  in  his 
mind,  the  idea  of  carrying  on  the  condensa- 
tion in  a  separate  vessel  broke  in  upon  him. 
The  last  step  was  more  difficult,  the  form- 
ing of  the  separate  condensing  vessel.  The 
great  knowledge  he  had  of  the  mechanical 
powers  enabled  him  to  construct  it,  but  P 
have  often  heard  him  say  this  was  a  work 


of  great  difficulty,  and  that  he  met  with 
many  disappointments  before  he  succeeded. 
I  have  often  made  use  of  this  beautiful  ana- 
lysis received  from  Mr.  Watt,  in  another 
department  in  which  I  have  been  long  en- 
gaged, to  illustrate  and  encourage  the  pro- 
gress of  genius  in  youth ;  to  show,  that 
once  in  possession  of  a  habit  of  attention, 
under  proper  direction,  it  may  be  carried 
from  one  easy  step  to  another,  till  the  mind 
becomes  qualified  and  invigorated  for  unit- 
ing and  concentrating  effort — the  highest 
exertions  of  genius.  I  conclude  with  ob- 
serving, that  though  men  of  genius  may  be 
said  to  be  properly  of  every  country,  those 
of  the  same  country  consider  themselves  as 
having  a  particular  interest  in  them.  Upon 
this  natural  disposition,  we  who  are  here 
assembled  have  a  particular  interest  in  Mr. 
Watt.  He  belongs  to  this  part  of  the 
country  both  by  birth  and  education,  and 
we  feel,  like  others,  some  shade  of  conscious 
pride  in  this  claim  of  ours.  One  object 
that  may  perhaps  occupy  this  meeting  is, 
whether  there  should  be  one  separate  mo- 
nument in  different  places ;  or  one  great 
and  magnificent  one  in  the  most  appropriate 
place.  I  acknowledge  my  leaning  is  to  one 
great,  magnificent,  and  sublime  monument, 
which  shall  command  the  attention  of  all, 
and  which  is  likely  to  be  lasting.  I  am  for 
a  monument  which  shall  be  durable,  such 
as  will  wear  out  the  teeth,  as  has  been  well 
said,  of  envious  time,  and  hand  down  the 
memory  of  this  great  man  to  the  latest  pos- 
terity.     (  Applause. ) 

Mr.  Monteith  said.  In  rising  to  submit 
the  motion  he  was  about  to  make  to  the 
meeting,  after  the  subject  had  been  so  well 
and  ably  introduced  by  the  Lord  Provost, 
and  particularly,  after  the  interesting  history 
of  the  early  years  and  rising  genius  of  the 
great  man  on  whose  account  this  meeting 
had  been  called,  it  would  not  be  necessary 
for  him  to  occupy  the  time  of  the  Gentle- 
men to  any  length.  He  was  happy  to  think 
that  although  the  measure  of  erecting  a 
great  national  Monument  in  Westminster 
Abbey  to  the  memory  of  that  great  man, 
James  Watt,  had  not  met  with  great  en- 
couragement in  this  city  and  district,  that 
this  arose  entirely  from  a  very  general  opin- 
ion that  this  city  and  neighbourhood,  hav- 
ing derived  the  most  essential  benefits  from 
Mr.  Watt's  discoveries,  and  the  inhabitants 
being  chiefly  engaged  in  business  immediate- 
ly connected  with  these  discoveries,  there- 
fore, it  would  be  more  appropriate  to  erect 
this  Monument  among  themselves  than  at  a 
distance.  He  would  not  enlarge  on  the 
trauscendant  talents  of  NLr.  Watt,  as  this 


300 


THE  GLASGOW 


had  been  done,  and  would  be  done,  by  some 
better  qualified  than  he,  but  having  had  the 
honour  of  knowing  him,  he  could  not  but 
recollect  his  modest  and  unassuming  dispo- 
sition, the  urbanity  of  manners  which  dis- 
tinguished him,  and  which  endeared  him  to 
every  one,  and  which  would  have  rendered 
his  memory  respected,  even  if  he  had  not 
possessed  the  high  talents  which  have  prov- 
ed so  beneficial  to  this  country.  When  he 
considered  that,  in  this  city,  the  genius  of 
Mr.  Watt  was  nurtured  and  matured — 
when  he  considered  that  Glasgow,  in  num- 
bering him  among  her  citizens — but,  above 
all,  when  he  considered  every  class  of  the 
inhabitants,  from  the  highest  merchant  and 
manufacturer  to  mechanics  of  every  descrip- 
tion, had  derived  the  greatest  benefits  from 
his  talents,  he  anticipated  that  all  would 
come  forward  to  promote  the  proposed  mea- 
sure, and  that  a  Monument  would  soon  ap- 
pear, worthy  of  this  great,  wealthy,  and 
prosperous  city.  He  concluded  by  moving 
the  following  resolution,  which  was  second- 
ed by  William  Dunn,  Esq. : 

I.  "  That  to  the  highly  inventive  talents 
of  the  late  James  Watt,  and  in  particular 
to  his  improvements  upon  the  steam  engine, 
this  country  is  indebted  for  a  large  portion 
of  its  prosperity  and  commercial  greatness." 
Mr.  KiRKMAN  FiNLAY  next  addressed 
the  meeting.  He  said  that  it  was  his  hap- 
piness to  have  enjoyed,  for  many  years,  fre- 
quent opportunities  of  knowing  and  admir- 
ing Mr.  Watt's  great  mind,  and  seeing 
his  extensive  usefulness.  That  beautiful 
comparison  which  had  been  lately  applied 
by  an  eloquent  Member  of  the  House  of 
Commons,  to  an  illustrious  statesman  then 
recently  dead,  might  with  truth  and  pro- 
priety have  been  applied  to  characterise  the 
great  mind  of  Mr.  Watt.  "  It  was  like  the 
proboscis  of  an  elephant,  which  could  pick 
up  a  needle  and  bend  an  oak."  To  an  ex- 
tent and  variety  of  knowledge  which  no 
other  individual  possessed,  was  joined  a 
kindness  and  liberality  which  made  that 
knowledge  the  property  of  the  public,  and 
available  on  all  occasions  to  the  advance- 
ment of  the  arts  and  manufactures  of  his 
country.  He  might  be  said  to  be  a  great 
reservoir  of  knowledge,  to  which  the  men 
most  eminent  in  this  kingdom  for  their  ta- 
lents and  their  usefulness  were  always  happy 
to  apply,  and  where  they  were  certain  to  find 
the  most  important  information.  The  ad- 
vantages which  had  been  derived  by  this 
country  from  the  invention  of  the  steam 
engine  had  been  so  well  stated  by  his  learn- 
ed and  honourable  friends  who  preceded 
him,  that  he  would  not  detain  the  meeting 


farther  on  that  subject.  The  account  which 
the  meeting  had  just  heard  of  the  first 
steps  of  that  great  discovery,  in  the  highly 
interesting  speech  of  his  learned  friend,  was 
peculiarly  gratifying  to  the  admirers  of  that 
illustrious  man.  The  motion  which  had 
been  put  into  his  hands  related  to  the  bene- 
fits which  this  city  in  particular  had  ex- 
perienced from  the  great  improvement 
which  had  been  made  in  the  steam  engine ; 
and  certainly  it  could  not  be  difficult  to  sa- 
tisfy any  one  on  that  head,  for  there  was 
certainly  not  an  individual  of  any  class  or 
profession  who  had  not  felt  the  advantage 
of  the  general  and  rapid  improvement  which 
had  been  the  consequence  of  it.  It  extend- 
ed our  commerce  and  manufactures,  increas- 
ed our  comforts,  and  was  likely  to  be  the 
means  of  adding  to  our  security,  in  the 
event  (which  God  forbid)  of  another  war, 
when  it  could  not  be  doubted  that  this 
wonderful  machine  might  be  employed  to 
add  to  our  means  of  defence.  To  all  his 
other  advantages,  Mr.  Watt  joined  the  pos- 
session of  a  memory  so  retentive  and  so  just, 
that  he  was  enabled  to  bring  it  to  bear  upon 
any  subject  he  was  considering,  the  whole 
extent  of  his  own  former  investigations,  and 
all  he  had  gathered  in  the  course  of  his 
reading  and  conversation.  It  was  indeed 
a  marvellous  exhibition  of  the  powers  of 
mind,  of  infinite  value  in  the  examination  of 
all  those  various  subjects  to  which  he  di- 
rected his  attention.  In  private  life,  it 
had  been  justly  said,  that  a  more  modest 
man  did  not  exist.  He  was,  indeed,  as 
appeared  to  his  friends,  desirous  of  conceal- 
ing the  merit  of  his  own  inventions,  and 
deceived  himself  in  nothing  but  the  value  of 
his  own  life  to  the  interests  of  mankind. — 
Mr.  Finlay  then  concluded  by  moving  the 
following  Resolution : 

II.  "  That  the  City  of  Glasgow  and 
its  neighbourhood  have  had  an  important 
share  of  the  benefits  of  Mr.  Watt's  inven- 
tions ;  and,  from  being  the  scene  where  his 
talents  were  nurtured  and  matured,  and 
with  which  he  continued  connected  by 
many  intimate  ties  through  a  long  life,  the 
memory  of  his  private  worth,  as  well  as  of 
his  public  usefulness,  is  here  cherished  with 
public  veneration." 

Mr.  EwiNG  said,  that  he  felt  the  great- 
est satisfaction  in  rising  to  second  the  mo- 
tion of  his  Hon.  Friend.  He  also  had  the 
gratification  of  an  acquaintance  with  the 
celebrated  person  who  was  the  occasion  of 
this  meeting,  and  although  he  had  not  en- 
joyed equal  intimacy  with  his  worthy 
Friend,  he  too  had  an  opportunity  of  ap- 
preciating the  merits  of  Mr.  Watt.      He 
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admired  him  for  the  modesty  of  his  man- 
ners, the  simplicity  of  his  character,  the 
accuracy  of  his  observations,  and  the  extent 
of  his  intelligence.  Every  thing  that  he 
said,  proceeded  fresh  from  the  source  of  a 
fertile  and  original  understanding.  (Hear, 
hear.)  The  stamp  of  genius  was  impressed 
on  the  discussion  of  every  subject  with  which 
he  came  into  contact.  An  allusion  had  been 
made  by  his  Learned  Friend,  the  Professor 
of  Logic,  to  the  law  of  gravitation.  That 
splendid  discovery  by  the  prince  of  philoso- 
phers, Sir  Isaac  Newton,  was  said  to  have 
originated  from  the  fall  of  an  apple.  To  an 
incident  almost  equally  simple,  we  were  in- 
debted for  Mr.  Watt's  improvements  on  the 
steam  engine.  He  was  at  that  time,  about 
the  year  1763,  an  optician  in  this  city. 
The  model  of  the  steam  engine  belonging 
to  the  Natural  Philosophy  Class  of  this 
University,  had  been  sent  to  him  for  i-epair. 
He  analysed  its  principles,  and  soon  per- 
ceived its  defects.  It  was  constructed  on 
the  basis  of  the  atmospheric  engine,  which 
had  been  used  in  this  country  for  half  a 
century,  without  alteration  or  amendment. 
Mr.  Watt  observed  that  it  was  slow  in 
motion,  expensive  in  fuel,  and  weak  in 
power.  Applying  the  beautiful  discovery 
of  his  friend,  Dr.  Black,  with  respect  to 
latent  heat,  he  endeavoured  to  find  out  a 
remedy.  The  first  great  impi-ovement  had 
already  been  detailed  by  the  Learned  Pro- 
fessor— the  condensation  of  the  steam  in  a 
separate  place  from  the  cylinder,  which, 
while  it  completed  the  vacuum,  economized 
the  fuel.  This  second  great  improvement 
had  escaped  the  notice  of  his  Learned 
Friend,  in  his  historical  detail — the  substi- 
tution of  steam  instead  of  the  atmospheric 
air,  as  the  moving  power.  It  was  by  these, 
and  other  inventions  of  equal  ingenuity  but 
of  less  importance,  that  Mr.  Watt  had 
brought  the  steam  engine  almost  to  a  state 
of  perfection — to  a  degree  of  excellence 
which  excited  the  admiration,  not  of  this 
country  alone,  but  of  all  Europe.  It  might 
now  be  said  of  it,  with  perfect  propriety, 
MobiUtate  viget,  viresque  acquiret  eundo. 
We  can  never  look  on  this  wonderful  ma- 
chine, without  being  reminded  of  the  beau- 
tiful language  of  Scripture :  "  Out  of  his 
nostrils  cometh  smoke,  and  his  name  is 
strength."  We  can  never  look  on  this  won- 
derful machine,  without  recalling  the  clas- 
sical tales  of  the  giants,  and  realizing  the 
feats  of  the  sons  of  Titan  and  the  labours 
of  Hercules.  (Hear,  hear.)  It  has  been 
said  that  knoioledge  is  power,  and  applying 
the  maxim,  it  may  be  safely  asserted,  that 
Mr.  Watt  has  brought  an  accession  of  more 


effective,  productive,  and  permanent  strength 
to  this  Empire,  than,  to  use  the  phrase  of 
Swift,  all  the  tribe  of  politicians  put  to- 
gether. (Hear,  hear.)  How  much  this 
country  has  already  been  indebted  to  his 
discoveries,  it  would  be  presumptuous  in 
such  a  meeting  to  calculate,  but  it  might 
be  stated,  that  the  number  of  steam  engines 
employed  in  Britain,  were  estimated  as 
equivalent  to  the  power  of  nearly  half  a 
million  of  horses.  How  much  this  country 
may  yet  be  indebted  to  his  discoveries,  no 
human  penetration  could  foresee,  as  the 
system  was  still  in  its  infancy.  Within 
the  period  of  a  few  short  years,  it  had  pro- 
duced a  new  era  in  the  practice  of  naviga- 
tion— it  was  now  on  the  very  eve  of  pro- 
ducing a  new  era  in  the  mode  of  carriage 
and  travelling  by  land — and  in  the  event  of 
another  war,  whether  by  steam  vessels  on 
sea,  or  steam  guns  on  land,  it  might  over- 
turn the  whole  science  of  our  ancestors,  and 
produce  a  new  era  in  the  art  of  naval  and 
military  tactics.  It  had  been  well  observed 
by  his  Hon.  Friend  who  moved  the  Reso- 
lution, that  this  city  in  particular  lay  under 
the  greatest  obligations  to  Mr.  Watt.  Let 
us  turn  our  eyes  to  the  cotton  mills,  and  the 
power  looms,  which  are  every  day  arising 
in  our  vicinity.  Let  us  recollect  the  sup- 
ply of  water  to  our  houses,  for  which  we 
are  almost  solely  indebted  to  the  ingenuity 
of  Mr.  Watt.  Let  us  view  (although, 
unfortunately,  it  may  be  through  a  glass 
darkly)  the  gas  lights  which  illuminate  our 
streets,  and  which  could  not  have  existed 
without  his  contrivances.  Let  us  look  at 
the  steam  boats  which  cover  the  face  of  our 
river,  and  give  facility,  convenience,  com- 
fort, and  safety  of  conveyance  to  almost 
every  quarter  of  the  island.  He  perhaps 
had  intruded  too  long.  (  Hear,  hear,  hear. ) 
He  had  another  observation  to  offer.  What 
a  cheering,  what  a  bright,  what  a  noble 
stimulus  did  the  example  of  Mr.  Watt  pre- 
sent to  the  mechanics  of  this  city !  He, 
too,  was  a  mechanic,  and  he  had  risen  to 
the  elevation  of  fame  and  fortune.  Such 
was  the  unparalelled  excellence  of  the  glo- 
rious Constitution  under  which  we  live. 
Eveiy  station,  every  profession  was  open 
to  merit.  We  lately  had  a  primate  of  Eng- 
land who  was  the  son  of  a  butcher  ;  we  now 
have  a  Lord  Chancellor  who  is  the  son  of  a 
coal-dealer ;  and  a  Secretary  of  State  who 
is  the  son  of  a  linen-printer. 

Quas  fecimus  ipsi,  ea  nostra  voco. 
And  to  come  home  to  ourselves,  his  two 
honourable  friends  who  preceded  him,  would 
surely,  after  such  a  recapitulation,  consider 
it  no  disparagement  when  he  added,  that  our 
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own  city  contained  two  Gentlemen,  one  of 
whom  had  been,  and  the  other  is  a  Member 
of  Parliament — the  one  a  cotton  spinner, 
and  the  other  a  weaver.  (Laughter  and 
cheers.)  To  the  recent  establishments  for 
the  instruction  of  mechanics  in  this  city,  he 
looked  forward  with  equal  pride  and  grati- 
fication. The  system  had  originated  in  this 
city,  and  was  now  advancing  over  the  king- 
dom. If,  with  the  progress  of  intelligence, 
they  united  good  order  and  subordination, 
he  sincerely  wished  them  all  success  and 
prosperity.  At  all  events,  it  coidd  not  now 
be  said,  that,  for  lack  of  education, 

Full  many  a  flower  is  born  to  blush  unseen. 
And  waste  its  sweetness  on  the  desert  air. 

It  was  contemplating  such  an  object — look- 
ing to  a  Monument  for  James  Watt,  not 
only  as  a  memorial  of  the  past,  but  an 
excitement  to  the  future — not  only  as  an 
expression  of  gratitude  from  the  present 
generation,  but  as  a  stimulus  to  genius  still 
unborn — that  he  anticipated  the  happiest 
effects,  and  that  the  passing  spectator,  when 
he  cast  his  eye  upon  it,  would  exclaim, 
Glasgow  expects  every  man  to  do  his  duty. 
(Loud  cheering.) 

Mr.  William  Smith  then  rose,  and  said 
he  had  the  honour  of  submitting  a  motion  to 
the  meeting,  which  could  require  no  argu- 
ment of  his  to  recommend  it  to  their  notice, 
not  only  because  it  appeared  to  follow  al- 
most as  the  necessary  consequence  of  the 
Resolutions  to  which  they  had  already 
agreed,  but  also  because  so  much  had  al- 
ready been  said,  and  so  well  said,  on  the 
subject  of  the  former  Resolutions,  equally 
applicable  to  that  he  now  held  in  his  hand, 
and  in  which  he  most  cordially  concurred. 
There  were  undoubtedly  classes  in  the  com- 
munity, who,  from  having  more  directly 
benefited  by  the  discoveries  of  Mr.  Watt 
were  more  particularly  called  upon  this 
day,  than  he  was,  and  he  was  sure  they 
would  come  nobly  forward — but  surely  in 
such  a  city  as  this,  much  of  its  prosperity 
may  be  ascribed  to  the  discoveries  of  that 
illustrious  individual,  and  which  has  the 
honour  of  claiming  him  as  a  citizen  :  it  was 
not  too  much  to  expect  not  only  a  liberal, 
but  a  general  support  to  the  measure  now 
about  to  be  adopted.  He  concluded  by 
moving  the  following  Resolution  : 

III.  "  That,  for  the  reasons  stated  in 
the  Second  Resolution,  all  ranks  and  classes 
in  this  city  and  neighbourhood  are  particu- 
larly called  upon  to  unite  in  erecting  a  suit- 
able monument  to  his  memory." 

Dr.  Thomson,  in  seconding  the  above 
Resolution,  said.  Every  one  was  aware  of 
the  merits  of  Mr.  Watt.      He  himself  had 


the  honour  of  his  acquaintance  for  twenty- 
five  years.  Never  before  or  since  that 
period  had  he  seen  or  heard  of  any  person 
that  was  better  acquainted  with  every  to- 
pic, and  had  such  a  general  knowledge  and 
understanding.  Many  attempts  had  been 
made  to  improve  Mr.  Watt's  engine,  but 
the  one  made  by  himself  was  the  best  ex- 
tant. All  the  new  engines  that  are  now 
erecting  in  Cornwall  are  upon  his  plan.  The 
Learned  Professor  concluded,  by  saying,  that 
the  steam  engine  was  not  only  the  greatest 
but  the  completest  present  ever  science  made 
to  the  arts  ;  and  that  the  inventor  had  con- 
tributed more  to  the  prosperity  and  aggran- 
dizement of  Great  Britain  than  any  man 
that  ever  existed. 

Mr.  HouLDSwoRTH  Said.  No  individual 
present  more  appreciated  the  memory  of 
that  illustrious  gentleman,  Mr.  Watt,  than 
he  did.  Some  gentlemen  present,  who 
have  so  great  powers  of  oratory,  could  speak 
from  morning  to  night  of  his  merits  and 
his  surpassing  knowledge,  and  not  exhaust 
the  subject.  Upon  these  grounds  he  would 
leave  the  case  in  abler  hands.  He  conclud- 
ed by  moving  the  following  Resolution, 
which  was  seconded  by  Professor  Jardine: 

IV."  That  the  gentlemen  which  he  named, 
be  appointed  a  Committee  for  the  purpose  of 
procuring  subscriptions,  with  power  to  form 
themselves  into  Sub- Committees,  and  to 
add  to  their  number  when  they  think  pro- 
per." 

Dr.  Ure,  on  being  called  on  by  the  Lord 
Provost,  spoke  as  follows: — Every  citizen 
of  Glasgow  should  feel  grateful  to  the  gen- 
tlemen at  whose  call  this  public  meeting  has 
been  convened.  The  zeal  and  inteUigence 
now  displayed,  will,  I  have  no  doubt,  re- 
move a  cause  of  reproach  from  this  city. 
London,  Edinburgh,  Greenock,  besides  se- 
veral other  towns  of  much  less  note  than  our 
own,  have  already  paid  their  public  tribute 
of  admiration  to  the  genius  of  Watt.  But 
Glasgow  alone,  the  scene  of  the  greatest 
triumph  ever  achieved  by  mind  over  mat- 
ter, because  it  was  the  place  where  that 
philosopher's  mind  was  formed,  and  his  in- 
ventive talents  developed — Glasgow  has  re- 
mained silent,  seeming  to  verify  the  wise 
saying,  "  A  prophet  is  not  without  honour, 
save  in  his  own  country."  The  merits  of 
Mr.  Watt  have  been  recently  celebrated  by 
statesmen,  philosophers,  and  orators,  of  the 
first  respectability  in  the  kingdom ;  but  so 
transcendant  are  these  merits,  that  no  praise 
hilherto  bestowed  can  be  called  panegyric. 
In  him  were  conjoined  qualities  deemed 
hardly  compatible,  and  rarely  associated  in 
the  same  individual.     The  most  lively  fancy, 
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which  could  multiply    at  will  mechanical 
combinations,  or  expatiate  in  the  fields  of 
romantic  literature,  was  combined  with  the 
severest  judgment,  and  an  unwearied  assi- 
duity and  unity  of  action  in  accomplishing 
his  ends.      The  utmost  ardour  of  friendship 
was  blended  with  dispassionate  considera- 
tions on  the  true  interests  of  his  friends. 
But  the  main  scope  of  his  mind,  the  great 
business  of  his  life,  was  the  investigation  of 
the  laws  of  nature,  with  the  view  of  direct- 
ing her  powers  to  the  uses  of  society.      And 
in  this  respect  justice  has  not  been  rendered 
to  his  fame,  owing  to  an  early  and  uninten- 
tional mistake  of  his  friend   Professor  Ro- 
bison,  which  remained  uncorrected  in  pub- 
lic, from  the  modesty  of  Mr.  Watt.      Pro- 
fessor llobison,  in  his  writings,  represents 
Mr.  Watt  as  deriving  his  knowledge  of  the 
constitution  of  steam,  and  consequently  of 
the  first  principles  of  his  steam  engine,  from 
the  lessons  of  Dr.  Black,  whose  lectures  he 
is  described  as  attending,   at  the  period  of 
making  his  steam-engine  improvements. — 
May  I  be  allowed  to  avail  myself  of  this 
public  opportunity  to  rectify  that  misappre- 
hension?     In  the  course  of  several  conver- 
sations which  I  had  the  honour  of  enjoying 
with  Mr.  Watt,  on  the  nature  and  force  of 
steam  at  diffei'ent  temperatures,  he  informed 
me,  with  his  characteristic  mildness,  that 
his  friend.  Professor  Robison,  had  fallen  in- 
to a  mistake  with  regard  to  his  being  a  pu- 
pil of  Dr.  Black  at  the  time  of  his  improv- 
ing the  steam  engine ;  for  that  he  never  was 
a  student  of  that  philosopher.      "  As  to  the 
latent  heat  of  steam,"  said  Mr.  Watt  to  me, 
"  it  Was  a  piece  of  knowledge  essential  to 
my  inquiries,  and  I  worked  it  out  myself  in 
the  best  way  that  I  could  ;    I  used  apothe- 
caries' phials  for  my  apparatus,  and  by  means 
of  them  I  got  approximations  sufficient  for 
my  purpose  at  the  time.      With  them,    I 
aiscertained  the  two  main  facts  about  steam  ; 
first,  that  a  cubic  inch  of  water  woiUd  form 
about  a  cubic  foot  of  ordinary  steam  ;  and, 
secondly,  that  the  condensation  of  that  quan- 
tity of  steam  would  heat  six  cubic  inches  of 
water  from  the  atmospheric  temperature  to 
the  boiling  point.      Hence   I   saw  that  six 
times  the  difference  of  temperature,  or  fuUy 
900  degrees  of  heat,  had  been  employed  in 
giving  elasticity  to  the  steam  ;  which  must 
be  all  abstracted  before  a  complete  vacuum 
could  be  produced  under  the  piston  of  the 
steam  engine." — It  is  not  my  intention  to 
survey  the  philosophical  researches  of  Mr. 
Watt.      I  may  merely  suggest  to  this  meet- 
ing, many  of  whose  members  have  been  ac- 
customed to  regard  him  in  the  light  only  of 
a  skilful  engineer,  that  he  has  a  joint  claim 
with  the  Honourable  Mr.  Cavendish  to  the 


credit  of  one  of  the  greatest  discoveries  in 
pure  science,  that  of  the  compound  nature 
of  water  ;  a  body,  till  modern  times,  ac- 
counted an  element.  Mr.  Watt  drew  this, 
which  was  the  legitimate  conclusion,  from 
some  experiments  of  Dr.  Priestly  and  Mr. 
Warltire,  while  these  gentlemen  made  ano- 
ther and  erroneous  inference.  We  are  there- 
fore come  to  express  our  admiration  of  a 
mind,  great  in  original  conception,  admira- 
ble in  execution,  most  beneficial  in  its  re- 
sults ;  a  mind,  to  which  every  coming  age 
will  lift  its  eyes,  as  to  one  of  the  leading 
stars  in  British  science.  We  are  come  to 
do  reverence  to  a  model  of  friendship,  be- 
nevolence, and  of  every  social  virtue.  We  are 
assembled  for  the  purpose  of  erecting  a  me- 
morial to  departed  worth,  which  shall  prove 
the  strongest  incentive  to  living  industry 
and  talent.  And  let  us  never  forget,  that 
Mr.  Watt's  genius  had  always  useful  ob- 
jects in  view.  He  lent  himself  to  no  party 
cabal,  he  displayed  no  love  of  power  or  po- 
pularity. Of  this,  the  strongest  proof  is, 
his  gliding  into  a  private  tomb,  as  James 
Watt.  It  might,  indeed,  have  been  ex- 
pected, that  a  grateful  country  would  have 
wreathed  spontaneous  honours  round  that 
living  head,  which  had  rendered  it  the  most 
powerful  among  the  nations,  which  had  sup- 
plied it  with  the  sinews  of  war,  and  had 
multiplied,  in  a  degree  scarcely  calculable, 
the  sources  of  its  national  wealth : 

"  But  nations,  slowly  wise  and  meanly  just. 
To  buried  merit  raise  the  tardy  bust." 

Let  us  rejoice,  however,  that  this  strange 
neglect  of  such  surpassing  excellence  and 
usefulness  no  longer  exists.  From  his  Most 
Gracious  Majesty  to  the  working  Mechanic, 
every  man  is  ready  to  recognize  the  merits 
of  James  Watt,  and  to  contribute  in  his 
sphere  towards  their  celebration. 

Thanks  were  then  voted  to  the  Lord 
Provost  for  his  conduct  in  the  Chair,  and 
to  the  Gentlemen  who  signed  the  requisi- 
tion for  calling  this  meeting. 

The  following  Gentlemen  were  appoint- 
ed Members  of  Committee  :  — 

The  Lord  Provost  of  Glasgow.  The 
Provost  of  Paisley.  The  Provost  of  Dum- 
barton. Archd.  Campbell,  M.P.  John 
Maxwell,  M.P.  John  Buchanan,  M.  P. 
Henry  Monteith,  M.P.  Kirkman  Fin- 
lay.  Robert  Findlay.  James  Ewing. 
Wm.  Smith.  Robt.  Dalglish,  Dean  of 
Guild.  Wm.  M'Tyer,  Convener  of  Trades' 
House.  Wm.  Dunn.  The  Very  Rev.  Prin- 
cipal Macfarlan.  Professor  Jardine.  H. 
Houldsworth.  James  Smith,  Jordanhill. 
Bailie  Browne.  Charles  Macintosh,  Jas. 
Oswald.      James    Dennistoun.       WiUiam 
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Hussey.  Samuel  Hunter.  William  Ha- 
milton. Gilbert  Watson.  David  Todd. 
James  Cook.  Colin  Campbell,  Fossil. 
John  Thomas  Alston.  John  Thomson. 
Dr.  Jeflfray.  Robert  Aitken.  William 
Perry.  John  Berry.  Michael  Rowand. 
Richard  Duncan,  David  Laird.  Wm. 
Mills.  William  Dixon.  James  Dunlop. 
James  Farie  of  Farme.  Colin  Dunlop. 
Charles  Tennant.  John  Geddes.  Dr. 
Meikleham.  Andrew  Templeton.  Dun. 
can  M' Arthur.  Dr.  Thomson.  Dr.  An- 
drew Ure.  Robt.  Thomson.  Wm.  M'- 
Gavin.  Wm.  Carlisle,  Paisley.  Herbert 
Buchanan  of  Arden.  William  Houstoun, 
Johnstone.  Rt.  D.  Alston.  Archd.  Wal- 
lace. Stewart  Smith.  Dugald  Bannatyne. 
Rt.  Hinshaw.  Jas.  Cleland.  Jno.  Wright, 
jun.  Wm.  Rodger.  Rt.  Ferrie.  Rt. 
Wallace,  jun.  David  Napier.  Wm.  Cor- 
bett.  Rt.  Ure.  Rt.  Baird.  Wm.  KeUy, 
jun.  Henry  Dunlop.  Alex.  Wood.  Aw. 
Liddell.  Stephen  MiUer.  John  Hart. 
Thos.  Longstaif.  John  Fulton.  Wm. 
Lang.  Jas.  Lumsden.  Thos.  Edington. 
Rt.  Hastie.  Archd.  M'Lellan,  jun.  J. 
B.  Neilson.  Rt.  Napier.  John  Neilson. 
William  Watson.  Moses  M'Culloch. 
William  M' Andrew.-  Robert  Murdoch. 
James  Christie. 


The  following  are  a  few  of  the  Subscrip- 
tions : — H.  Monteith,  105Z.  K.  Finlay, 
I05Z.  William  Dunn,  105Z.  Thos.  Tel- 
ford, 62/.  10s.  James  Ewing,  521.  10s. 
John  Gordon,  521.  10s.  James  Fyfe,  521. 
10s.  Mungo  N.  Campbell,  52/.  10s.  Mrs. 
James  Smith,  George  Square.  521.  10s. 
Robert  Muirhead,  26/.  5s.  John  Camp- 
bell, Lieut.-Col.  H.E.LC.S.,  26/.  6s. 
H.  Houldsworth,  26/.  5s.  Charles  Ten- 
nant, 21/.  R.  Dalglish,  Falconer  8s  Co., 
21/.  James  Dennistoun,  21/.  William 
Dixon,  21/.  John  Dixon,  21/.  Robert 
Thomson,  21/.  Proprietors  of  the  Glas- 
gow Herald,  10/.  10s.  James  Reddie, 
10/.  10s.  Dr.  Thomson.  10/.  10s.  Geo. 
Jardine,  10/.  10s.  Thomas  Edington,  10/. 
10s.  Rt.  Findlay,  10/.  10s.  R.  D. 
x\lston,  10/.  10s.  Archd.  Wallace,  10/. 
10s.  William  Smith,  10/.  10s.  Glasgow 
Courier,  10/.  10s.  A.  D.  Campbell,  10/. 
10s.  J.  M'Call,  10/.  10s.  Wm.  Hamil- 
ton, 10/.  10s.  John  May,  5/.  5s.  David 
Sim,  5/.  6s.  James  Cleland,  5/.  5s. 
W.  S.  Northhouse,  5/.  5s.  Robt.  Ferrie, 
51.  5s.  William  Rodger,  5/.  5s.  James 
Edington,  61.  5s.  Lockhart  Muirhead,  5/. 
5s,  Mrs.  Lockhart  Muirhead,  5/.  5s. 
Miss  Jane  Campbell,  6/.  6s.  A.  M*Lel- 
lan,  5/.  6s.      A.  Smith,  51.  5s. 


CHEMICAL  EXPERIMENTS. 


To  cause  ignited  Charcoal  to  burn  splen- 
didly.— If  a  piece  of  ignited  charcoal  be 
put  into  a  small  platinum  spoon,  and  im  ■ 
mersed  in  a  jar  of  oxygen  gas,  combustion 
with  great  splendour  will  take  place,  and 
carbonic  acid  will  be  formed  by  the  union 
of  the  two  substances. — Rational  Recrea- 
tions. 

A  candle  converted  into  carburetted  hy- 
drogen gas. — When  a  candle  is  burnt  so 
low  as  to  leave  a  tolerably  large  wick. 


blow  it  out;  a  dense  smoke,  which  is  a 
compound  of  hydrogen  and  carbon,  will 
immediately  arise  ;  then  if  a  lighted  can- 
dle, or  lighted  taper  be  applied  to  the 
utmost  verge  of  this  smoke,  a  very  strange 
phenomenon  will  take  place:  the  flame  of 
the  lighted  candle  will  be  conveyed  to 
that  just  blown  out,  as  if  it  were  borne 
on  a  cloud  ;  or,  more  properly  speaking, 
like  a  flash  of  lightning  proceeding  at  a 
slow  rate.  — lb. 


NOTICES    TO    CORRESPONDENTS 

Must  be  deferred  till  next  week. 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  im- 
provement, which  is  the  subject  of  their  notice. 
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"  As  Life  discordant  elements  arrests, 
Rejects  the  noxious,  and  the  pure  digests; 
Combines  with  Heat  the  fluctuating  mass. 
And  gives  a  while  solidity  to  gas ; 
Organic  forms  with  chcmic  changes  strive. 
Live  but  to  die,  and  aie  but  to  revive ! 
Immortal  matter  braves  the  transient  storm. 
Mounts  from  the  wreck,  unchanging  but  in  form." — Darwin. 
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PLAN  FOR  CONSUMING  SMOKE  IN  ENGINE  FURNACES, 

Invented  by  Mr.   J.   Maule,   Coldstream. 


Sir, — The  following  simple  plan 
for  consuming  smoke  in  engine 
furnaces,  may  be  useful  to  many  of 
your  readers,  and  I  think  is  worthy 
of  general  adoption.  Improvements 
may  perhaps  be  made  upon  it,  but 
the  principle  being  once  suggested, 
there  is  in  general  no  great  difficulty 
in  rendering  it  available  in  all  those 
cases  where  the  utility  of  the  plan 
is  undoubtedly  a  desideratum. 

I  am,  Sir,  your's,  &c. 

Coldstream,  1824. 

Description  of  the  Figure. 
A,  A,  A,  A,  is  the  furnace  in 


which  the  boiler  B,  B,  is  placed. 
The  smoke  rising  on  all  sides  from 
the  flame  surrounding  the  lower 
part  of  the  boiler,  ascends  to  the 
top  of  the  furnace,  and  escapes  at 
C,  the  chimney  of  the  furnace; 
whence  it  passes  down  the  pipe  E, 
leading  from  the  furnace  chimney 
to  the  valve  F,  of  a  pair  of  bellows, 
which  is  employed  to  throw  back 
thesmokeintothefurnaceA,A,A,A. 
These  bellows  are  provided  with 
another  valve  G,  for  the  purpose  of 
throwing  in  the  common  atmosphe- 
ric air,  which  is  necessary  to  pro- 
duce the  combustion  both  of  the 
fuel  and  the  smoke.  The  bellows 
may  be  also  driven  by  the  engine. 


ON  THE  ADVANTAGES,  THE  INCONVENIENCES,  AND  THE 

COMPARATIVE  DANGER  OF  HIGH,  MEAN,  AND  LOW 

PRESSURE  STEAM  ENGINES. 

(Extracted  from  the   Report  to  the  French  Institute,  by  M.M.   Laplace,   Prony, 
Ampere,   Gerard,  and  Dupin.) 


The  subject  resolves  itself  into  the 
two  following  questions: 

1.  What  are  the  relative  advan- 
tages of  mean  and  high  pressure 
steam  engines?  and 

2.  What  is  the  danger  that  at- 
tends them? 

First  Part. — Comparative  Advantages  of 
High  Pressure  Engines. 

Amongst  the  advantages  of  high 
pi-essure  engines,  that  of  occupying 
the  least  possible  space  must  be  enu- 
merated, and  will  be  the  more  im- 
portant, as  the  space  for  their  erec- 
tion is  more  confined,  or  the  ground 
more  valuable:  where  manufactor- 
ies, and  private  houses,  are  so  crowd- 
ed together  that  each  establishment 
can  obtain  but  a  very  limited  space, 
and  great  power  is  at  the  same  time 
necessary,  this  advantage  is  particu- 
larly felt;  and  it  is  no  less  important 
in  the  interior  of  mines,  for  the  same 
reason. 


A  second  advantage  of  high  pres- 
sure engines,  and  one  that  is  even 
greater  than  the  former,  is  the  eco- 
nomy of  fuel  which  results  from 
the  effects  of  a  high  temperature. 
This  will  be  readily  granted,  when 
it  is  stated  that  the  repairs  and  ex- 
penses of  the  steam  engines  employ- 
ed in  draining  a  single  large  coal- 
mine in  England,  amounts  annually 
to  the  sum  of  £25,500. 

On  this  account  several  large  pro- 
prietors of  copper  and  tin  mines,  in 
Cornwall,  adapted  machinery  to  their 
engines,  in  18II,  by  which  an  ac- 
count is  regularly  kept  of  the  work 
which  they  perform;  and,  from  the 
results  of  these  experiments,  con- 
ducted on  the  largest  scale,  the 
comparative  effect  of  the  different 
kinds  of  engines  has  been  ascertain- 
ed for  more  than  ten  years. 

In  the  month  of  August,  1818, 
the  Cornish  steam-engines  raised 
20 
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15,760,000  lbs.  one  foot  high,  for 
'each  bushel  of  coals  consumed. 

From  December  of  the  same  year, 
the  improvements  were  so  material, 
either  in  the  management  of  the 
engines,  or  in  some  of  their  parts, 
that  the  mean  total  product  was  in- 
creased to  17,075,000  lbs. 

By  a  series  of  similar  improve- 
ments, and  by  the  construction  of 
new  and  more  perfect  engines,  the 
product  was, 

In  Dec.  1812,  18,200,000  lbs. 

1814,  19,784,000 

1815,  20,766,000 

and  since  1815,  the  product  is  even 
still  larger,  in  consequence  of  the 
improvements  that  have  been  made 
in  the  construction  of  the  fire  places, 
and  boilers,  and  in  short  in  every 
part  of  the  machinery. 

At  the  present  day,  it  is  calcu- 
lated that  Watt's  improved  steam 
engines  raise  more  than  30,000,000 
lbs.  of  wat€r  one  foot  high,  by  the 
consumption  of  one  bushel  of  coals. 

By  the  side  of  this  augmentation 
we  must  place  that  which  results 
from  the  employment  of  Woolfe's 
«team  engines,  which,  as  is  well 
known,  are  condensing  engines,  and 
work  with  a  pressure  intermediate 
between  that  of  the  high  and  the 
low  pressure  engines. 

Such  a  machine,  with  a  double 
cylinder,  has  been  constructed  for 
the  mineWhealvor,  in  Cornwall;  the 
diameter  of  the  large  cylinder  is  53 
inches,  and  that  of  the  small  one 
5.3  inches.  This  engine  has  raised 
49,980,822  lbs.  one  foot  high,  by 
one  bushel  of  coals,  whilst  the 
mean  product  of  the  other  engines 
was  only  20,479,850  lbs.  raised  to 
the  same  height. 

In  1815  the  mean  product  of  two 
of  Woolfe's  engines  was  46,255,250 
lbs. 

One  of  the  inconveniences  at- 
tending engines  of  mean  and  high 
pressure,  is  loss  of  power  by  the 
wear  of  the  more  delicate  parts  of 


their  structure,  and  the  consequent 
loss  of  steam;  at  the  same  time  it 
must  be  admitted  that  the  improve- 
ments in  the  construction  of  the 
steam  vessels  have  materially  lessen- 
ed this  serious  evil. 

The  preceding  statements  re- 
specting the  Cornish  steam  engines, 
is  taken  from  the  reports  published 
by  Dr.  Tilloch,  in  the  Philosophical 
Magazine ;  and  the  more  recent 
English  Encyclopaedias  confirm  the 
facts  which  have  been  stated. 

Experiments  made  in  France 
support  the  truth  of  these  reports. 
MM.  Girard  and  Prony  have  made 
separate  comparative  experiments 
on  the  power  of  low  pressure  en- 
gines, and  the  condensing  engines 
of  mean  pressure  on  Woolfe's  sys- 
tem, as  improved  by  Ikiwards. 
They  find  that  the  latter  deserves 
the  preference,  as  to  economy  of 
fuel,  though  their  results  do  not  ex- 
actly agi'ee  as  to  the  extent  of  the 
saving  in  this  respect;  their  conclu- 
sions, however,  tend  to  the  same 
end,  and  their  discrepancies  are  re- 
ferable to  peculiar  circumstances. 

Instead  of  estimating  the  power 
of  a  steam  engine  by  assuming  the 
vague  and  ill-defined  power  of  a 
horse  as  unity,  it  would  be  better 
to  assume  a  given  weight,  raised  to 
a  given  height  in  a  given  time;  as 
100  weight  raised  one  yard  in  a 
second,  which  might  be  called  a 
power.  The  working  force  of  the 
engine  would  thus  be  indicated  by 
the  number  oi powers  it  is  equal  to, 
which  may  easily  be  ascertained  by 
loading  the  piston  with  a  sufiicient 
determinate  weight,  and  marking 
the  space  it  passes  through,  so 
loaded,  in  one  second  of  time. 

The  tension  of  the  vapour  being 
measured  by  its  relation  to  the 
pressure  of  the  atmosphere,  taken 
as  unity,  it  must  always  be  refen-ed 
to  the  standard  barometrical  pressure 
of  30  inches,  and  the  temperature 
of  320. 
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According  to  the  preceding  de- 
tails, it  may  be  assumed  as  incon- 
testible,  that  it  is  most  economical 
to  employ  steam  at  such  a  temper- 
ature, that  its  tension  shall  be  equal 
to  that  of  several  atmospheres ;  but 
it  is  not  so  easy  to  decide  to  what 
.exact  tension  it  should  be  raised;  or 
what  is  the  mathematical  law  which 
expresses  the  product  of  steam-en- 
gines' powers  in  the  function  of  the 
temperature,  and  the  tension  result- 
ing from  it. 

"  We  have  hitherto,"  says  the  re- 
port, "  compared  low  pressure  en- 
gines only  with  those  of  mean  pres- 
sure ;  we  now  proceed  to  compare 
them  with  high  pressure  engines, 
which,  as  is  well  known,  act  with- 
out condensation  of  the  vapour. 

"  Mr.  Trevithick,  in  England,  and 
Mr.  Oliver  Evans,  in  America,  are 
the  persons  who  first  made  high 
pressure  engines. 

"  In  1814,  Mr.  Trevithick  export- 
ed to  Peru  nine  of  these  engines,  for 
the  purpose  of  clearing  the  mines  of 
water,  from  the  accumulation  of 
which  many  of  the  richest  had  been 
abandoned:  so  effectual  were  the 
engines,  that  the  treasurer  of  the 
province  proposed  to  erect  a  silver 
statue  to  Mr.  Trevithick,  as  a  me- 
morial of  the  gratitude  of  the  new 
world,  for  the  services  he  had  ren- 
dered. 

"  In  Philadelphia,  the  saving  in  fuel 
by  the  substitution  of  one  of  Evans's 
high  pressure  engines  for  the  low 
pressure  one  previously  employed, 
amounted  to  about  £1230  per  an- 
num. This  engine  raises  20,000 
tons  (tonneaux)  of  water,  about 
08  feet  in  height,  every  24  hours, 
and  consumes  about  1535  cubic  feet 


of  wood  per  day.  The  prime  cost 
of  the  machine  was  rather  more 
than  £5000;  whereas,  according  to 
M.  Marestier,  a  low  pressure  engine, 
of  equal  power,  would  cost  consid- 
erably more  than  £8000. 

"  Evan's  engines  work  with  9 
pressure  of  from  eight  to  ten  atmos- 
pheres; several  of  them  have  been 
constructed  in  America;  and  in 
1814,  the  Congress  of  the  United 
States  extended  Mr.  Evan's  patent 
10  years  beyond  the  usual  period, 
as  an  acknowledgment,  on  the  part 
of  the  republic,  for  the  benefit  his 
invention  has  conferred  on  his 
country.  A  similar  extension  was 
granted  in  England,  to  Messrs. 
Boulton  and  Watt,  for  their  con- 
densing engines. 

"  More  lately  Mr.  Perkins,  an 
American,  well  known  by  his  in- 
genious processes  for  employing 
steel  plates  instead  of  copper  in  en- 
graving, has  surpassed  all  his  pre- 
decessors by  the  boldness  of  his 
conceptions.  He  employs,  for  his 
moving  powers,  steam  under  a  pres- 
sure of  more  than  30  atmospheres, 
and  apparently  with  great  advan- 
tage. 

"  With  respect  to  economy  of 
fuel,  we  must,  therefore,  consider 
the  high  pressure  engines,  hitherto 
constructed,  as  not  having  attained 
the  maximum.  The  use  of  con- 
densed steam  is  yet  in  its  infancy ; 
and,  notwithstanding  the  services  it 
has  already  rendered  us,  we  must 
consider  them  as  far  below  what 
may  still  be  expected,  when  we 
shall  be  more  capable  of  availing 
ourselves  of  the  full  benefit  of  its 
eflfects." 

(To  be  concluded  in  our  next. J 


ON  THE  DISCOVERY  OF  THE  ABERRATION  OF  LIGHT. 


Many  attempts  had  been  made  by 
Astronomers,  from  Galileo  to  Brad- 
ley, to  discover  the  annual  Parallax 
of  the  fixed  stars,  or  the  amount  of 


that  change  in  the  relative  position 
of  a  fixed  star  and  the  pole,  which 
ought  to  take  place  by  the  motion  of 
the  earth,  from  one  point  in  her  orbit 
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to  another  diametrically  opposite. 
Their   failure   in    determining  this 
astronomical  desideratum  in  proof  of 
the  Copernican  system,  fortunately 
did  not  deter  others  from  attempt- 
ing to  discover  it,  and  led  to  a  more 
splendid  discovery,  than  ever  was 
anticipated   from    such   a   hitherto 
fruitless  research.     This  discovery 
not  only  completely  supplied  the 
want  of  that  desideratum,  in  as  far 
as  regarded  the  truth  of  the  true 
system  of  the  world,  but  it  confirm- 
ed, in  the  most  satisfactory  manner, 
the  discovery  of  lloemer,  and  made 
us  acquainted  with  a  new  and  in- 
teresting fact — namely,  the  aberra- 
tion of  light. 

In  order  to  detect  the  Parallax 
of  the  fixed  stars,  Mr.  Molyneaux 
erected   an  instrument,    about  the 
end  of  November,  1725,  and  began 
his  observations  on  a  particular  star, 
y  Draconis,  on  the    3d  December, 
when  the  earth  was  near  one  extremi- 
ty of  the  line  of  Apsides.    It  so  hap- 
pened, that  at  this  time  Dr.  Bradley 
was  on  a  visit  to  Mr.  Molyneaux,  and 
observing  the  same  star  on  the  1 7th, 
found  it  more  to  the  South,  than 
the  experiments  of  the  former  even- 
ing appeared  to  indicate.      At  first 
some  inaccuracy  was  suspected  in 
their  observation,  but    on   observ- 
ing   it   three  days   after,    the   star 
was   found   still    going    South,  al- 
though, at  this  time  of  the  year,  little 
or  no   Parallax  should  have   been 
sensible,    as   the    earth   was  in  its 
lower  Apsis.      Continuing  to   ob- 
serve the  star,  they  perceived  that 
in  March,  it  was  found  to  be  20" 
South  of  what  it  had  been  originally, 
which  was  directly  contrary  to  the 
change  produced  by  Parallax.    As- 
tonished at  facts  so  unexpected,  no- 
thing could  as  yet  be  done,   except 
patiently  to  investigate  the  actual 
phenomena.     By  prosecuting  their 
investigations,  they  found  that  from 
March  it  continued  stationary,  till 
the  middle  of  April,  when  it  began 


to  proceed  in  a  northerly  direction, 
till  September,  and  was  then  20" 
farther  north,  than  it  was  in  June, 
became  there  stationary,  and  then 
returned  to  the  south,  till  in  Dec. 
it  had  arrived  at  the  spot  where  he 
originally  saw  it.      These  appear- 
ances could  by  no  means  be  con- 
ceived to  result  from  any  parallactic 
change,  being,  in  fact,  in  every  re- 
spect, the  reverse,  and  consequent- 
ly the  cause  was  to  be  sought  for 
elsewhere.      After   many   fruitless 
attempts  to  assign  a  sufficient  rea- 
son for  this  change,  in  the  position 
of  a  fixed  star,  it  at  last  happily  oc- 
cured  to  him  that  the  radius  of  this 
motion,  was  exactly  the  arc  of  the 
tenestrial  orbit,  through  which  the 
earth   passed    in    the    time   which 
light  took,  (according  to  Roemer's 
experiments,)  to  come  from  the  sun 
to  our  earth ;  and  by  following  up 
this   train   of  thought,    he    quickly 
perceived  that  the  whole  of  the  per- 
plexing phenomena  could  be  most 
satisfactorily  illustrated  and  explain- 
ed by  the  conjoint  and  simultaneous 
motions  of  the  earth  and  light. 

Thus,  if  we  conceive  the  eye  of 
an  observer,  immoveably  fixed  on  a 
fixed  star,  which  is  also  at  rest,  then 
he  will  always  see  it,  in  the  direc- 
tion of  a  line  drawn  from  his  eye  to 
the  object,  no  matter  what  the  time 
be  which  light  takes  in  passing  over 
the  intervening  space.   If,  however, 
the  star  begins  to  move,  the  case  is 
widely  altered,  and   we  then  only 
perceive  it  in  its  real  position,  when 
the  passage  of  the  light  is  instan- 
taneous; but  the  fixed  stai-s  being 
possessed  of  no  sensible  motion,  any 
error  which  might   originate  from 
this  source  becomes  entirely  evan- 
escent. If,  however,  the  earth  moves 
Ave  figure  to  ourselves  that  which 
actually  happens;  and  in  consider- 
ing this  case,  consider  the  pheno- 
menon of  the  aberration  of  light. 

This  curious  fact   is   illustrated 
in    the   best  possible   way  by  the 
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conipoBition  of  forces,  by  far 
the  most  philosophical  method,  by 
which  the  effect  arising  from  the 
simultaneous  movements  of  light, 
and  our  planet  can  be  explained, 
and  upon  which,  indeed,  any  other 
explanation  must  radically  depend. 
The  fact  may  be  enunciated  in 
the  words  of  the  following  pro- 
blem : — 

The  aberration  of  light  in  a  fixed 
star,  near  the  pole  of  the  ecliptic, 
amounts  to  20";  it  is  required  to 
determine  from  this  observation, 
the  velocity  of  light. 

Let  a  ray  of  light,  coming  from  a 
fixed  star,  pass  over  a  certain  space 
X,  in  the  time  that  the  earth  passes 
over  a  space  r,  equal  to  the  radius 
of  her  orbit,  in  conrpleting  a  fourth 
part  of  her  revolution.      Complete 
the  parallelogram  rx,  and  draw  its 
diagonal;  then,  it  is  evident,  from 
the  consideration  of  the  well-known 
proposition  respecting  the  parallelo- 
gram of  forces  or  of  motion,  that 
the  star  from  which  the  ray  of  light 
proceeds,  will  appear  to  the  eye  of 
an   observer  on  the  surface  of  the 
earth,  in  the  direction  of  this  dia- 
gonal.    Now,  since  it  is  found  by 
observation,  that  the  aberration  or 
the  angle  formed  by  the  side  x,  and 
the   diagonal,    is  20",    by   making 
the  radius  r  =:  1,  we  may  find  the 
comparative  velocity  of  light.     The 
circumference  of  a   circle,    whose 
diameter  is  unity,  is  =  3.141592 
6538979,    &c.,    and   consequently 
the  radius  and  semi-circumference 
are  in  the  same  proportion.  Hence, 
if  we  divide  3.14159,  &c.  by  10800', 
the  number  of  minutes  in  180^,  the 
quotient  will  be  the  length  of  the 
arc  of  1  minute.     Therefore, 

3J415926538979  ^  ^0^290888- 

10800' 
2086657  =  the  arc  of  1'. 

Now  it  is  evident,  that  the  sines, 
tangents,  and  chords,  of  indefinitely 
small  arcs,  will  be  equal  to  the  arcs 
themselves;  and  since  the  aic  of  1 


minute  is  only- 


1 


-th  part  of  the 


10,800 

semi-circumference,  the  length  may 
be  considered  as  the  sine,  &c.  of 
that  arc.  Hence,  the  sine  or  tan. 
of  1'  =  .0002908882086657 ;  and 
since  the  sines,  &c.  of  indefinitely 
small  arcs  are  to  one  another,  as 
the  arcs  themselves,  the  sine  of 
20"  will  be  equal  to  ^  part  of  the 
sine  of  1'.     Therefore,  the  sine  or 

.0002908882086657 
tan.  20"  == 

=  .0000969627362219.  Now  the 
tan.  of  the  aberration  :  radius  :  : 
the  radius  of  the  orbit  :  a-,  the 
space  passed  over  by  the  ray  of 
light  in  the  time  the  earth  com- 
pletes a  fourth  part  of  her  revolu- 
tion; that  is,  as  tan.  of  20"  :  1  ::  1  : 
X,  or  as  .000096927362219  :  1  :  : 
I  :  10305  =  X.  Hence  the  velo- 
city of  light  is  10305  times  greater 
than  the  earth's  velocity  round  the 
sun. 

Now  taking  the  diameter  of  the 
earth  as  unity,  its  circumference 
will  be  3.1416,  and  as  365  d.  6h.  = 
525960  minutes.  Therefore,  the 
semi-circumference  :  the  diameter 
:  :  the  sine  of  half  the  earth's  revo- 
lution round  the  sun  :  time  of  pass- 
ing over  a  space  =  the  diameter 
of  her  orbit.     Hence  3.1416  :  1  : : 

262980' :  .  But  the  velocity 

3.1416 
of  light  is  10305  times  greater  than 

262980 
this.     Hence  ^j^^^^^^    = 

8.123  =  8'  7"  =  the  time  in  which 

light  passes  over  nearly  200,000,000 

miles.     Consequently  the  velocity 

„,.  ,  .  200,000,000  o.  fi9o 
of  light  IS 'g^^g       =  24,620- 

000  miles  in  a  minute.     And  since 

the  velocity  of  the  earth  in  her  orbit 

.    200,000,000  X. 3.1416  __  ^^gg 

^^  525960  • "" 

miles  in  a  minute.     The  velocity  of 

,.  ,     .    24620000         ^^^^,     . 
hght  is  — j™-    =  20654  times 
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greater  than  the  velocity  of  the 
eartli  round  the  sun.  And  if,  ac- 
cording to  Bradley's  observations, 
the  annual  Parallax  of  a  fixed  star 
does   not  exceed    1    second;   then 

,       ,„   .0002908882  ,    , 

tan.  1"  or, :  1  :  :  1  : 

60 
200,000   nearly.      Hence  the  dis- 
tance of  the  nearest  fixed  star  is 
at  least  400,000  times  greater  than 
the  distance  of  the  sun. 

The  effects  which  the  aberration 
of  liglit  produces  on  the  position  of 
a  star,  always  vary  with  its  latitude. 
The  change  takes  place  always  in 
the  direction  of  the  earth's  motion  ; 
and  when  the  star  is  in,  or  near  the 
pole  of  the  ecliptic,  the  longitude 
merely  is  affected ;  whereas,  when 
the  elevation  is  any  angle  whatever, 
the  latitude  is  also  then  affected; 
and  when  the  angle  vanishes,  the 
star  never  leaves  the  ecliptic,  and 
is  affected  solely  in  relation  to  her 
right  ascension  and  declination. 
Into  the  detail  of  those  changes,  it 
is  unnecessary  to  enter,  much  less 
to  assign  the  amount  of  the  inequal- 
ity, for  any  possible  position,  since 
the  object  in  view  is  not  a  complete 
account  of  the  phenomena  of  aber- 
ration, but  merely  in  so  far  as  they 
are  connected  with  the  velocity  of 
light. 

The  aphorism  of  an  ancient  his- 
torian, "  That  many  subjects  which 
by  nature  are  dark  and  uncertain, 
are  rendered  simple  by  patient  in- 
vestigation," may,  with  regard  to  the 
present  one,  be  quoted  with  justice. 


To  an  illiterate  man,  the  ingeni- 
ous art  by  which  the  ingredients  of 
the  hardest  bodies  are  at  once  de- 
tected, is  an  unintelligible  enigma ; 
and  he  stands  aghast,  when  he  is 
informed  that  the  presence  of  iron 
is  ascertainedby  meansof  a  re-agenty 
which  does  itself  contain  the  very 
body  of  which  we  are  in  quest,  as 
an  indispensible  component.  To  the 
savage,  the  magic  skill  with  which 
the  enlightened  European  operates 
on  numbers,  far  beyond  the  efforts 
of  his  puny  imagination  to  conceive, 
verging  even  to  infinity  itself,  is 
quite  incomprehensible ;  and,  lost  in 
admiration  and  astonishment,  he 
counts  his  fingers,  the  arrows  of  his 
quiver,  till  involved  in  the  yet  deep- 
er labyrinths  of  amazement,  he 
seizes  his  hair,  or  points  to  the  trees 
of  the  forest,  as  substitutes  for  that 
which  his  mind  cannot  encompass. 
So  it  is  with  the  present  subject; 
till  very  lately,  it  might  have  been 
supposed  that  we  were  acquainted 
with  no  mode  by  which  its  rapidity 
of  movement  could  be  determined. 
Nevertheless,  by  two  different  pro- 
cesses, in  no  Avay  connected  with 
each  other,  we  can  ascertain,  with 
any  degree  of  precision,  its  real  ve- 
locity; and  when  two  methods,  so 
incongruous,  agree  in  producing  au 
identical  result,  there  surely  cannot 
remain  the  slightest  doubt  in  the 
mind  of  any  man  of  common  un- 
derstanding, concerning  the  truth 
of  a  conclusion  so  unexpectedly  de- 
duced. D. 


DESCRIPTION  OF  THE  CONSTRUCTION  AND  USE  OF 
PLYMOUTH  BREAKWATER. 


Plymouth  Sound  is  very  much 
exposed,  and  the  heavy  swell  that 
is  almost  constantly  rolling  in,  is 
much  increased  when  the  wind 
blows  fresh  from  any  point  between 
south-east  and  south-west.  In  con- 
sequence, therefore,  of  the  danger 
arising  from  the  anchoring  of  large 


ships  of  war  in  a  situation  so  en- 
tirely unprotected,  it  was  necessary, 
during  the  latter  part  of  the  last  war, 
for  the  fleet  destined  to  watch  the 
movements  of  the  enemy  at  Brest, 
to  seek  for  shelter  in  Torbay,  when 
the  tempestuous  state  of  the  weather 
would  no  longer  permit  them  to 
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hover  rouiid  that  port.  This  cir- 
cumstance led  to  an  idea  of  improv- 
ing the  anchorage  of  Torbay,  by  af- 
fording it  the  protection  of  a  break- 
water ;  and  a  proposal  was  accord- 
ingly submitted  to  Lord  Spencer, 
then  at  the  head  of  the  Admiralty, 
in  the  year  1799,  by  Mr.  Whidbey. 
This  proposal,  although  approved  of 
by  the  noble  Earl,  was  nevertheless 
lost  sight  of  until  the  year  1806, 
when  the  idea  of  improving  Ply- 
mouth Sound,  by  the  erection  of  a 
proper  breakwater,  was  suggested 
to  Earl  Grey,  then  first  Lord  of  the 
Admiralty,  by  the  late  Earl  of  St. 
Vincent ;  and  in  the  same  year 
Messrs.  Rennie  and  Whidbey  were 
directed  to  survey  the  Sound,  and 
to  report  on  the  possibility  of  aftbrd- 
ing  a  safe  anchorage  to  ships  of  the 
line  by  the  erection  of  such  a  struc- 
ture. 

This  report,  drawn  up  by  two 
persona  so  eminently  qualified,  from 
their  practical  knowledge  and  expe- 
rience, to  investigate  a  subject  of  so 
difficult  and  complicated  a  nature, 
decidedly  proved  the  possibility  of 
protecting  the  Sound,  and  of  mak- 
ing it  a  good  haibour  for  at  least 
fifty  sail  of  the  line.  Unfortunately, 
however,  from  various  changes  in 
the  ministry,  those  able  reports  and 
plans  were  neglected  until  1811, 
when  Mr.  Yorke,  then  presiding  at 
the  Admiralty,  resolved  to  carry  the 
important  work  into  immediate  exe- 
cution ;  and  thus  to  secure  to  our 
fleets  that  security,  and  those  ad- 
vantages of  position,  which  the 
glory  and  the  safety  of  the  British 
navy  so  essentially  demanded. 

The  choice  and  situation  of  ma- 
terials for  the  construction  of  the 
work  was  the  next  object  of  con- 
sideration. It  was  recommended 
as  the  most  practicable  and  best 
mode  of  forming  it,  to  sink  very 
large  blocks  of  stone  in  the  line  of 
the  intended  breakwater,  allowing 
them  to  find  their  own  base,  and 


assume  those  positrons  which  gra- 
vity would  permit  them ;  and  that 
irregular  masses  of  stone,  from  one 
and  a  half  to  two  tons  in  weight, 
would  be  sufficiently  heavy  to  resist 
the  action  of  a  stormy  sea.  The 
immense  beds  of  limestone  on  the 
eastern  shore  of  Catwater,*  were 
found  capable  of  producing  blocks 
even  much  greater  than  the  weight 
here  alluded  to,  and  this,  together 
with  the  convenience  of  the  shores 
for  the  loading  of  vessels,  and  the 
sheltered  situation  of  the  harbour, 
immediately  pointed  it  out  as  the 
most  eligible  for  the  purpose. 

On  the  7th  of  August,  1812,  the 
quarries  were  opened,  Mr.  Whid- 
bey having  been  appointed  to  su- 
perintend the  works  in  October  of 
the  preceding  year.  Five  days  after 
the  opening  of  the  quarries,  the  first 
stone  was  deposited  in  the  Sound, 
amidst  the  acclamations  of  hun- 
dreds; and  on  the  31st  of  March, 
1813,  the  Breakwater  was  first  seen 
above  the  face  of  the  sea,  at  low 
water  of  the  spring  tide.  From  that 
time  the  work  has  progressively  ad- 
vanced, and  with  so  little  ostenta- 
tion and  display,  that  the  stranger 
wonders  when  he  arrives  in  Ply- 
mouth, to  find  that  a  work,  which 
ranks  among  the  proudest  of  our 
national  monuments,  should  be  car- 
ried on  with  so  much  quietness  and 
ease.  At  the  present  time,  (July, 
1823,)  there  have  been  one  million 
eight  hundred  thousand  tons  of 
stone  deposited. 

The  Breakwater  consists  of  a 
central  part  of  one  thousand  yards 
in  length,  and  two  wings,  each  of 

*  It  is  in  these  quarries  that  the  ca- 
verns have  been  discovered  containing 
the  bones  of  the  Rhinoceros,  the  Hyaena, 
and  other  animals,  which  have  so  much 
interested  the  geological  world.  The 
bones  and  caves  are  described  in  the 
Philosophical  Transactions,  and  in  Pro- 
fessor Buckland's  interesting  work,  en- 
titled, lielifjuia:  Deluviatice.  See  also  the 
Edin.  Phil.  Jour.  vol.  ix.  p.  225,  226. 
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tlu'ee  hundred  and  fifty  yards,  form- 
ing, with  the  middle  portion,  angles 
of  158^,  the  angular  points  being 
turned  towards  the  ocean.  At  the 
distance  of  sixty  fathoms  from  the 
eastern  extremity  of  the  central 
part,  are  the  St.  Carlos  Rocks  ;  and 
these,,  together  with  the  Shovel 
Rocks,  extend  to  640  fathoms,  so 
that  considerably  more  than  half  the 
central  part  of  the  Breakwater  rests 
on  masses  of  rock,  which  at  all 
times  impeded  the  navigation  of  the 
Sound.  The  tranverse  section  is  of 
the  form  of  a  trapezoid,  whose  base, 
on  an  average,  extends  to  about  290 
feet,  its  breadth  at  the  top  48  feet,^ 
aud  its  average  depth  about  36  feet. 
The  sloping  sides  of  this  trapezoid 
have  different  inclinations  ;  that  to- 
wards the  harbour  forming  with  the 
horizon  an  angle  of  330,  and  that 
towards  the  sea  one  of  22^,  the 
stability  of  the  structure  being  much 
increased  by  diminishing  the  inclina- 
tion on  the  latter  side.  On  the  top 
it  is  proposed  to  build  a  pier,  with 
breast-walls,  and  a  light-house,  at 
each  extremity.  The  place  of  the 
latter  is  at  present  supplied  by  a 
light  placed  in  a  vessel,  which  is 
kept  constantly  moored  at  the  west- 
ern end  of  the  works. 

The  average  depth  of  water  in  the 
immediate  vicinity  of  the  Break- 
water is  36  feet  at  low  water  spring 
tides  ;  and  it  is  carried  in  height 
above  that  to  20  feet,  which  is 
somewhat  more  than  the  general 
rise  of  spring  tides  in  the  port.  On 
the  central  part  of  the  top,  the  huge 
blocks  are  so  arranged  as  to  form  a 
convenient  path  from  one  end  to  the 
other ;  and  to  which  hundreds  re- 
sort during  the  summer  to  enjoy  the 
surrounding  scene :  the  water  cov- 
ered with  numerous  boats  present- 
ing a  changing  picture  of  perpetual 
interest;  and  the  land,  rising  into 
lovely  hills,  bounded  on  one  side  by 
the  lofty  summits  of  Dartmoor,  and 
on  the  other  slowly  melting  into  the 
distant  tors  of  Cornwall. 


The  quantity  of  limestone  re- 
quired for  its  construction,  as  ori- 
ginally estimated  by  Messrs.  Rennie 
&  Whidbey,  amounted  to  2,000,000 
tons ;  and  the  probable  expense  to 
£1,171,100. 

**  The  blocks  of  stone  are  trans- 
ported to  the  Breakwater  in  ves- 
sels of  a  strong  and  peculiar  con- 
struction. They  weigh,  on  an 
average,  from  three  to  five  tons, 
and  are  placed  on  trucks  at  the 
quarries,  and  run  down  from  thence, 
on  iron  railways,  to  the  sterns  of  the 
vessels,  which  are  turned  towards 
the  quays  to  receive  them.  Iron 
railways  are  also  fixed  on  the  deck 
and  in  the  hold,  for  the  purpose  of 
receiving  the  trucks.  A  cargo  con- 
sists sometimes  of  80  tons,  though 
frequently,  on  account  of  the  wea- 
ther, it  varies  to  60,  and  even  40 
tons.  Instances  have  been  known, 
however,  of  cargoes  of  80  tons  be- 
ing discharged  in  40  or  50  minutes. 
By  means  of  very  powerful  cranes, 
the  stones,  notwithstanding  their 
great  diversity  of  form,  are  so  sin- 
gularly accommodated  to  each  other, 
as  to  call  forth  the  admiration  of  the 
beholder. 

The  experience  of  eleven  years 
has  fulfilled  the  expectations  of  the 
warmest  advocates  of  the  Break- 
water. The  second  year  after  its 
erection,  its  good  effects  were  plain- 
ly perceptible ;  and  every  winter  has 
increased  the  testimonies  in  its  fa- 
vour. In  the  early  part  of  1817,  a 
decided  proof  was  afforded  of  its 
benefit,  by  its  sheltering  the  Sound 
and  Catwater  from  the  fury  of  one 
of  the  most  tremendous  hurricanes 
remembered  by  the  oldest  inhabi- 
tant. The  water  rose  six  feet  above 
the  usual  height  of  the  spring  tides, 
and  the  most  desolating  effects  must 
have  ensued,  if  the  raging  of  the' 
ocean  had  not  been  checked  by  this: 
noble  structure.  A  fine  though 
melancholy  contrast  was  exhibited 
in  the  fates  of  the  Jasper  aud  Tele- 
graph,  which  were  anchored  in  a 
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part  without  shelter  from  the  Break- 
water, and  a  deeply  laden  collier 
lying  under  its  protection.  The 
former,  though  possessing  every 
advantage  that  the  cables  and  an- 
chors of  the  king's  service  could  af- 
ford, were  totally  wrecked  ;  where- 
as the  latter,  with  but  feeble  means, 
rode  out  the  fury  of  the  storm,  and 
presented  to  the  few,  who  might 
before  that  time  have  doubted  of 
the  efficacy  of  the  Breakwater,  a 


most   convincing    and    undeniable 
proof  of  its  advantages. 

Another  great  work,  connected 
with  the  Breakwater,  is  the  noble 
reservoir  at  Bovisand,  for  the  pur- 
pose of  supplying  the  navy  with 
water.  It  contains  12,000  tons, 
and  the  water  is  conveyed  in  iron 
pipes  to  Staddon  point,  a  distance 
of  1200  yards,  a  great  portion  of 
which  is  a  tunnel,  cut  through  the 
high  surrounding  land. 


OUTLINE  OF  Mr.  MACFADYEN'S  INTRODUCTORY  LECTURE 
TO  A  COURSE  ON  NATURAL  HISTORY. 


After  making  some  remarks  on 
the  origin  of  the  science,  and  the 
Blow  but  gradual  progress  with 
which  it  has  advanced  to  its  pre- 
sent state  of  perfection,  the  Lec- 
turer proceeded  to  divide  the  ob- 
jects it  comprehends  into  two  king- 
doms, the  Organic  and  the  Inorgan- 
ized.  Mere  speculative  philosophers 
have,  in  all  ages,  delighted  in  point- 
ing out  an  imaginary  chain  of  being ; 
crystallzation  being  the  link  con- 
necting minerals  with  plants,  and 
the  immense  interval  separating 
man  from  his  Creator ;  being  sup- 
posed to  be  filled  up  by  various  su- 
perior orders  of  intelligences.  The 
incorrectness  of  this  notion,  the  Lec- 
turer satisfactorily  proved,  by  point- 
ing out  the  various  important  cir- 
cumstances that  distinguished  or- 
ganic from  inorganized  matter.  The 
first  argument  he  employed  was,  that 
whilst  inorganic  bodies  were  persist- 
ent, organic  were  liable  to  decay  and 
death.  While  races  of  living  beings 
pass  away  in  rapid  succession,  and 
the  flowers  and  the  leaves  only  come 
forward  to  be  withered  before  the 
inclement  approach  of  winter,  the 
hills  and  the  rocks,  which  they  over- 
shadowed and  adorned,  remain  the 
same.  Yet  we  had  no  reason  for 
believing  that  inorganic  matter  was 
indestructible.  It  is  true,  carry  our 
eye  into  the  present  or  the  past,  no 


appearance  of  the  commencement 
or  termination  of  the  present  order 
of  things  might  meet  our  view.  Yet 
we  cannot  doubt,  but  even  as  it  had 
a  beginning,  so  also  it  would  have  a 
close;  "  the  hills,  the  mountains, 
and  the  rocks,  vanishing  and  melt- 
ing away,  like  the  snow  that  once 
rested  on  their  summit."  As  a  se- 
cond mark  of  distinction,  he  ob- 
served that  the  parts  of  inorganic 
matter,  unlike  those  of  organic, 
were  independent  of  one  another. 
The  third  was,  that  organic  bodies, 
before  enjoying  a  distinct  existence, 
must  have  formed  part  of  the  body 
of  another  of  the  same  kind.  Inor- 
ganic matter,  on  the  contrary,  being 
exempted  from  decay,  had  no  need 
for  any  such  resource.  The  fourth 
characteristic  of  organic  bodies  was, 
that  they  alone  were  possessed  of  a 
common  integument,  or  skin.  Of 
any  covering  of  this  description, 
minerals  are  altogether  destitute, 
their  forms  being  preserved  by  the 
cohesive  attraction  of  the  diftereut 
particles  of  which  they  are  com- 
posed. In  the  fifth  remark,  it  was 
noticed  that  inorganic  matter  is  des- 
titute of  the  principles  of  instinct 
and  irritability.  Plants,  as  well  as 
animals,  are  possessed  of  both.  In 
the  former,  instinct  is  displayed  in 
their  germination,  the  root  descend- 
ing into  the  soil,  whilst  the  plumule 
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rises  to  form  the  stem  of  the  future 
plant.  Among  animals,  it  may  be 
detected  in  the  young  bird  issuing 
from  the  egg,  seizing,  bruising,  and 
swallowing,  with  all  the  dexterity 
of  a  confirmed  habit,  the  food  which 
a  mother's  tenderness  has  placed 
within  its  reach.  The  seventh  and 
last  distinctive  character  was,  that 
whilst  inorganic  matter  could  exist 
under  every  possible  circumstance, 
there  were  certain  conditions,  such 
as  the  presence  of  heat,  moisture, 
air,  &c.  necessary  for  the  existence 
of  animal  and  vegetable  life. 

A  line  of  distinction  was  then 
drawn  between  animals  and  plants. 
This  was  shown  to  be  attended 
with  some  difficulty  in  the  lower 
orders  of  animals,  such  as  the  polipi 
and  the  sponges.  They  might,  how- 
ever, be  distinguished  by  the  fol- 
lowing marks :  1  st.  The  solid  parts 
of  vegetables  contain  carbon,  oxy- 
gen, and  hydrogen,  whilst  those  of 
animals  are  composed  principally  of 
lime  and  magnesia  united,  the  car- 
bonic and  phosphoric  acids.  Hence 
they  are  readily  distinguished  from 
each  other  when  burning.  So  also, 
in  a  state  of  decay,  whilst  vegeta- 
ble matter  passes  into  the  acid  fer- 
mentation, the  soft  parts  of  animals 
are  disposed  to  became  alkaline, 
the  azote  uniting  with  the  hydro- 
gen, and  forming  ammonia.  2d. 
Animals  are  distinguished  by  their 
structure,  plants  being  destitute  of 
a  nervous  system,  and  consequently 
deprived  of  sensation,  voluntary  mo- 
tion, and  locomotion.  It  was  men- 
tioned, that  the  only  trace  of  sensi- 
bility the  sponges  displayed  was 
their  contracting  on  the  removal  of 
light,  and  being  affected  with  a 
slight  tremor  on  being  touched.  3d. 
Animals  alone  possess  a  stomach 
and  alimentary  canal.  This  pre- 
vails throughout;  the  hydatids  which 
are  found  in  different  parts  of  the 
human  body  being  nothing  more 
than  a  stomach  or  membranous  bag. 


A  very  interesting  view  was  then 
given  of  the  relation  which  the  dif- 
ferent departments  of  nature  bear 
to  one  another.  The  conclusions 
drawn  were,  that  the  organic  king- 
dom was  dependent  on  the  inor- 
ganized;  that  animals  are  depend- 
ent on  vegetables  for  their  nourish- 
ment ;  and  that  the  different  tribes, 
in  each  kingdom,  have  determinate 
mutual  relations.  Judging  from 
their  mode  of  action,  it  follows, 
that  vegetables  are  inferior  to  plants, 
but  superior  to  minerals,  in  the 
scale  of  being.  Notwithstanding  all 
the  differences  of  character  with 
which  they  may  be  marked,  collec- 
tively they  form  one  harmonious 
whole,  in  every  part  of  which  the 
traces  of  wisdom,  beneficence,  and 
power,  are  equally  conspicuous. 

Mr.  M'Fadyen  then  entered,  at 
considerable  length,  on  the  advan- 
tages of  a  knowledge  of  Natural 
History  in  the  different  arts  and 
pursuits  of  life,  such  as  mining, 
agriculture,  &c.  He  then  gave  an 
interesting  account  of  the  many  at- 
tractions which  the  science  pos- 
sessed. The  first  mentioned  was 
the  beauty  of  the  objects  in  which 
the  Naturalist  was  engaged.  "  In 
all  the  works  of  Creation,"  he  ob- 
served, "  the  stamp  of  beauty  was 
displayed;  in  the  painted  M^ing  of 
the  butterfly  and  the  studdings  of 
the  coating  of  the  beetle,  as  well  as 
in  the  symmetry  of  the  human  frame, 
and  the  graceful  curves  of  its  mus- 
cular covering.  Shall  we  then  extol 
the  imperfect  productions  of  human 
art,  and  remain  insensible  to  the 
finished  chef-d'-oeuvres  of  a  Divine 
artist?  May  we  gaze  unblamed 
on  an  Apollo  of  Belvidere,  and  a 
Venus  de  Medicis,  and  on  the 
paintings  of  a  Raphael  and  a  Titian, 
and  can  we  behold,  with  less  ec- 
stacy,  sculptures  produced  by  the 
chisel  of  the  Almighty,  and  the  in- 
imitable tints  laid  on  by  his  pencil?" 
We  were  also  struck  with  the  con- 


316 


THE  GLASGOW 


eluding  passage,  commencing  with 
the  address,  "  It  is  to  thee,  Spirit 
of  Nature — thee,  all-pervading,  all- 


sufficing  power,  that  we  would  ever 
turn,"  &c. 


VARIOUS  COMMUNICATIONS. 


ON  CHIMNEY  CANS. 
Sir,— In  page  277,  Vol.  II.  in 
which  you  have  inserted  my  answer 
toZ.,  R.  of  Port-Glasgow,in  his  an- 
swer to  the  same  queries,  confirms 
what  I  have  said  concerning  old 
wives.     But  I  cannot  agree  with 
him  in  his  sweeping  condemnation 
of  earthen  cans.     They  are  so  far 
from  being  useless,  that  we  find  few 
vents  go  well  without  them,  or  some 
substitute  for  them.   Vents  without 
them  are  generally  subject  to  sudden 
gusts  of  smoke  during  high  winds ; 
the   wind    being   repelled    by   the 
building,  rises  with  increased  vio- 
lence till  reaching  the  top ;  it  sweeps 
over  the  vents  with  a  force  that  over- 
whelms the  draught.  Now,  the  cans 
being  raised  above  the  building,  and 
there  being  a  space  between  them, 
the  violence  of  the  wind  is  broken, 
and  a  part  of  it  entering  in  at  the 
bottom  of  the  cap  and  guided  up- 
wards by  the  top  of  the  can,  forces 
a  passage  for  the  smoke  through  the 
wind  that  passes  over  the  top,  which, 
at  times,  would  otherwise  be  im- 
penetrable to  the  smoke  itself.    No 
doubt,   old  wives  will   answer  all 
these  purposes ;  yet  where  the  com- 
mon can  will  do,  it  ought  to  be  pre- 
ferred, as  it  is  not  so  likely  to  go 
wrong,   nor  so  troublesome  when 
the  vent  is    to   be    cleaned ;    yet, 
though  I  approve  of  the  principle 
on  which  the  earthen  cans  are  made, 
I  would  have  no  objections  to  them 
being  laid  aside,  and  cast-iron  cans, 
with  flaunches,  fixed  to  the  stone  with 
iron  bolts  and  nuts,   or  forelocks, 
used   in  their  stead,    as  it  would 
add  greatly  to  the  safety  of  people 
walking  the  streets  in  windy  wea- 
ther. 

Y.  S.  D. 

Gorbals,  Nov.  25th,  1824. 


Query, — Is  it  not  the  duty  of  the 
Police  to  look  after,  and  cause  chim- 
ney cans  that  are  loose,  to  be  re- 
paired? If  it  is  their  duty,  how 
comes  it  to  be  so  much  neglected  ? 
Y.  S.  D. 


CHEAP  AND  EASY  METHOD 
OF  MAKING  SODA  WATER. 
Sir, — The  following  is  a  cheap 
and  easy  method  of  making  Soda 
Water  in  bottles.  I  have  made  it 
frequently,  and  find  that  it  keeps 
good  for  a  considerable  time,  pro- 
vided that  the  bottles  in  which  it  is 
kept  be  made  air  tight. 

Take  forty  grains  of  the  carbonate 
of  soda,  put  it  into  a  common  soda 
water  bottle,  which  generally  con- 
tains about  ten  ounces  of  water. 
Immediately  afterwards,  put  into 
the  same,  thirty-five  grains  of  tar- 
taric acid,  then  cork  it  quickly. 
The  acid  and  the  salt  ought  to  be 
put  in  in  crystals,  as  when  in  powder 
they  are  apt  to  seize  upon  each  other 
before  the  bottle  can  be  well  corked, 
and  so  a  considerable  quantity  of  the 
carbonic  acid  gas  which  is  evolved, 
is  lost. 

In  the  above  process,  the  tartaric 
acid  having  a  greater  affinity  for  the 
soda  than  the  carbonic  acid  gas  has, 
combines  with  it,  and  forms  the 
tartarate  of  soda,  a  soluble  salt.  By 
this  combination,  the  gas  which  was 
engaged  with  the  soda,  is  evolved, 
or  set  free,  and  mixes  with  the  wa- 
ter in  the  bottle,  and  makes  its 
escape  when  the  cork  is  withdrawn. 
R.  H. 

Glasgow,  Nov.  £4th,  1824. 


ON  ROUND  ROBINS. 
Sir, — I  was  no  less  pleased  than  gra- 
tified in  noticing  such  a  well  written  and 
merited  compliment  paid  you  lately,  in 
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the  shape  of  a  Round  Robin,  and  signed 
by  so  many  Gentlemen,  some  of  whom 
I  observe  are  ranked  among  the  list  of 
your  respectable  Correspondents. 

Now,  Sir,  the  intention  of  this  is  to 
present  such  of  your  numerous  readers, 
as  are  ignorant  of  the  origin  of  a  Round 
Robin,  with  a  paragraph,  which,  I  think, 
will  inform  them.  It  is  from  an  old 
Glasgow  periodical  of  1790,  and  now 
but  very  little  known. 

"  It  was  customary  among  the  ancients 
to  write  names,  whether  of  the  gods  or 
their  friends,  in  a  circle,  that  none  might 
take  offence  in  seeing  another's  name  pre- 
ferred to  their  own.  The  Cordeliers  have 
formerly  been  known  to  have  paid  the 
same  attention  to  delicacy ;  and  when  a 
Pope  has  demanded  the  names  of  some 
Priests  of  their  Order,  that  one  might 


be  raised  to  the  Purple,  they  have  sent 
those  names  written  circulai-ly,  that  they 
might  not  seem  to  recommend  one  more 
than  another.  The  sailors  are  the  only 
people  who  preserve  this  very  ancient 
custom  in  its  purity,  for  when  any  re- 
monstrance is  on  foot  among  them,  they 
sign  it  in  a  circle,  and  call  it  a  Round 
Robin." 

Your's,  &c. 

AL y. 

Spring  Bank,  18th  Nov.  182i. 


BAG-PIPES. 
A  Belfast  Correspondent  wishes  to 
know  the  cheapest  and  best  method  of 
making  a  pair  of  Highland  Pipes,  and 
particularly  the  size  of  the  Chanter  and 
Drones. — A.  L. 


MONUMENT    TO    JAMES    WATT. 


Mr.  Editor, — It  is  with  considerable 
diffidence  I  address  you  on  a  subject  which 
interests  Mechanics  in  general,  and  the  Me- 
chanics of  this  city  in  particular,  to  a  very 
considerable  degree,  I  mean  the  Monument 
proposed  to  be  erected  in  Glasgow  to  the 
memory  of  James  Watt.  The  fear  of  not 
doing  justice  to  the  subject,  however,  is  the 
only  cause  of  my  diffidence,  as  I  well  know 
that  no  Mechanic  in  this  city  at  the  present 
moment,  can  think  of  this  proposal  but  with 
the  highest  feelings  of  approbation,  and  my 
intention  in  addressing  you,  is  to  suggest  the 
propriety  of  every  Mechanic  contributing 
his  mite  to  this  noble  and  praise- worthy  ob- 
ject. We  have  all  heard  of  James  Watt; 
his  name  and  his  inventions  are  familiar  to 
us ;  his  transcendant  worth,  and  his  superior 
talents,  are  acknowledged  by  all.  We  have 
seen  nobles  and  statesmen,  men  illustrious 
by  birth  and  talent,  men  distinguished  for 
their  moral  and  intellectual  endowments,  all 
uniting  in  awarding  to  that  eminent  indivi- 
dual, that  meed  of  praise,  and  that  reward 
of  fame,  which  are  ever  considered  due  to 
true  genius  by  a  grateful  community.  ShaU 
we,  then,  who  like  him  can  boast  of  belong- 
ing to  the  enlightened  Mechanics  of  this 
free  country — shall  we,  I  say,  refrain  from 
expressing  our  admiration  and  our  esteem 
for  such  a  distinguished  brother  Mechanic, 
by  refusing  to  contribute,  as  far  as  we  are 
able,  to  the  erection  of  a  monument  to  his 
fame,  who,  by  his  superior  talents,  has  shed 
a  histre    over    our  employments  and  our 


pursuits,  and  opened  up  a  path  to  glory  and 
renown,  more  ennobling  than  the  sanguin- 
ary footsteps  of  the  warrior,  or  the  cunning 
and  self-interested  track  of  the  politician? 
By  no  means!  But  if  monuments  have 
been  reared  to  the  memory  of  those  who 
shed  their  blood  in  the  defence  of  their 
country,  or  to  those  who  have  enlightened 
mankind  by  the  splendid  efforts  of  their  in- 
tellectual genius,  surely  a  similar  memorial 
is  justly  due  to  him  who  has  increased  the 
wealth  and  resources  of  his  country  to  an 
incalculable  extent  by  his  inventions,  and 
who  has  laid  open  an  ever  increasing  fund  of 
internal  strength  and  comfort  to  his  fellow- 
citizens,  and  furnished  a  means  of  defence 
which,  superadded  to  our  national  bulwarks, 
will  not  only  render  us  invulnerable  at 
home,  but  spread  the  terror  of  our  arms 
and  of  our  power,  over  every  region  of  the 
habitable  globe.  And  what  Mechanic, 
after  contemplating  the  vast  and  unceasing 
benefits  which  flow  to  the  race  from  the 
invention  of  Watt,  and  the  fame  which 
has  followed  to  the  inventor,  does  not  feel 
the  glow  of  genius  burn  within  his  breast, 
and  emulous  of  the  example  of  his  illustri- 
ous countryman,  feel  a  noble  desire  to  tread 
in  his  footsteps,  though  at  a  humble  dis- 
ta  nee  ?  WTio  knows  but  that  some  favoured 
individual  in  this  very  city,  may,  with  such 
a  brilliant  example  before  his  eyes,  accom- 
plish a  similar  invention,  and  confer  both 
wealth  and  renown  on  himself  as  the  au- 
thor ?       The    discoveries    that    have    been 
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made  within  these  last  two  hundred  years, 
far  surpasses  in  grandeur  and  importance 
all  the  labours  of  man  for  nearly  6000 
years  before  that  period,  and  who  shall  pre- 
tend now  to  limit  the  progress  of  the  race, 
to  the  discoveries  of  the  present  generation  ? 
New  fields  of  invention  may  yet  remain  to 
be  explored,  more  splendid  trophies  may 
yet  be  hung  up  in  the  temple  of  science,  and 
future  Watts  may  yet  arise  in  this,  our  na- 
tive city,  and  reflect  a  cheering  light  on  the 
walls  of  her  Mechanics'  Institutions.  An- 
derson's Institution,  of  which  I  have  the 
honour  to  be  a  member,  has  the  dis- 
tinguished and  UNDISPUTED  HONOUR  of 
being  the  parent  of  all  the  numerous  Insti- 
tutions that  are  now  established  in  the 
Kingdom  for  the  instruction  of  Mechanics ; 
and  it  ought  also  to  be  the  first  in  doing 
homage  to  the  memory  of  that  departed 
worth,  and  talent,  which  was  fostered  by 
the  very  hand  that  laid  its  foundation.  Yes, 
Sir,  the  very  man  that  founded  this  noble 
Institution,  20  years  before  any  similar  one 
existed,  was  the  friend  and  the  companion 
of  the  illustrious  Watt,  and  had  not  our 
venerable  founder.  Professor  Anderson,  re- 
quired his  assistance  in  a  very  small  matter, 
the  steam  engine  of  Watt,  and  the  conse- 
quent wealth  and  prosperity  of  our  country, 
as  well  as  the  glory  of  this  day,  would  never 
have  had  an  existence.  So  true  it  is,  that 
the  dormant  powers  of  genius  require  acci- 
dent or  circumstance  to  call  them  into  oper- 
ation, when  otherwise  they  might  never 
have  been  known.  This  idea  has  been 
beautifully  expressed  by  Gray  in  the  follow- 
ing lines : 

"  Perhaps  in  this  neglected  spot  is  laid 
Some  heart  once  pregnant  with  celestial  fire, 
Hands  that  the  rod  of  empire  might  have  sway'd. 
Or  waked  to  ecstacy  the  living  lyre." 

It  is  well  known  that  the  founder  of  An- 
derson's Institution,  while  Professor  of  Na- 
tural Philosophy  in  Glasgow  College,  was 
frequently  in  the  habit  of  lounging  in  the  shop 
of  that  illustrious  Mechanic,  which  at  that 
time  was  the  resort  of  all  the  ingenious  men 
in  the  city,  and  that  he  used  to  take  great 
delight  in  his  conversation  and  pursuits ;  and 
it  is  also  well  known,  that  the  Professor 
sent  him  the  model  of  an  old  steam-engine 
to  be  repaired,  and  that  this  was  the  very 
circumstance  which  led  to  his  improvements 
and  inventions  on  that  machine.  It  is  also 
worthy  of  remark,  that  this  very  Institu- 
tion was,  by  the  will  of  its  founder,  estab- 
lished for  the  benefit  of  the  manufacturers 
and  artizans  of  Glasgow;  so  that  to  Pro- 
fessor Anderson  may  be  traced  the  origin 
of  all  those  Mechanics'  Institutions  which 


have  since  arisen  in  Britain,  an  honour 
which  has  hitherto  been  ascribed  to  another 
individual.  The  friendship,  therefore,  which 
existed  between  those  two  eminent  indivi- 
duals, and  the  zeal  they  showed  for  the  good 
of  mankind,  entitle  them  to  our  warmest 
gratitude,  and  should  cause  their  memories 
to  be  cherished  by  the  Mechanics  of  the 
parent  Institution,  and  held  in  grateful  re- 
membrance  by  the  community.  The  su- 
perior merit  of  the  improver  of  the  steam 
engine,  calls  for  a  separate  memorial  of  his 
fame,  and  as  long  as  this  Institution  exists, 
and  continues  to  diffuse  knowledge  through 
a  numerous,  important,  and  intelligent  class 
of  the  community,  so  long  will  the  monu- 
ment of  Watt  be  looked  upon  with  respect 
and  admiration,  by  its  members,  and  the 
names  of  the  Professor  and  the  Me- 
chanic, be  handed  down  to  the  latest 
posterity,  as  the  benefactors  of  their  race. 
W.   G. 


MECHANICS'  CLASS, 
ANDERSON'S  INSTITUTION. 

At  a  meeting  of  this  Class  on  Wednesday 
evening,  Mr.  Archd.  Burns  in  the  Chair, 
the  following  Resolutions  were  proposed  by 
the  Committee,  and  unanimously  adopted 
by  the  Members. 

Previous  to  the  moving  of  the  Resolu- 
tions, the  Chairman  requested  the  attention 
of  the  Class  for  a  short  time.  A  few  days 
ago,  he  said,  a  series  of  Resolutions  had 
been  passed  at  a  very  numerous  aud  respect- 
able meeting  of  the  citizens  of  Glasgow; 
and  as  they  referred  to  an  object  which 
must  greatly  interest  this  Class,  he  begged 
leave  to  read  them. 

After  reading  the  Resolutions  passed  at 
the  Meeting,  held  in  the  Town- Hall,  for 
the  purpose  of  raising  a  Monument  to 
James  Watt,  Mr.  B.  observed,  that  from 
these  Resolutions,  as  well  as  from  the  ob  - 
servations  of  the  wealthy  and  scientific 
Gentlemen  who  proposed  them,  all  classes 
of  society  were  called  on  to  aid  to  the  extent 
of  their  abihties,  an  object  so  desirable, 
as  the  erection  of  a  Monument,  worthy  of 
the  high  feeling  of  respect  they  must  all  feel 
for  the  memory  of  that  illustrious  Mechanic; 
aud  that  no  body  of  men  were  more  imper- 
atively called  on  to  express  their  feelings 
than  the  Members  of  this  Class.  They 
must  recollect  that  that  spirit  of  liberality 
which  endowed  this  Institution,  in  a  great 
measure,  took  its  rise  from  the  intimacy  of 
its  venerable  founder  with  Mr.  Watt.  Their 
worthy  Lecturer,  a  few  nights  ago,  took 
occasion  to  remark,  that  Dr.  Anderson  left 
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Ills  property,  by  will,  to  the  inhabitants  of 
Glasgow,  in  consequence  of  having  observed 
the  great  advantages  which  Artizans  de- 
rived from  a  knowledge  of  science;  the 
Professor,  when  he  Avrote  that  observation 
in  his  will,  had  no  doubt  in  view  the  extra- 
ordinary discoveries  of  his  friend.  It  was 
unnecessary  for  hira  (Mr.  B.)  however,  to 
refer  to  these  discoveries.  From  the  spot 
on  which  he  now  stood,  they  had  fre- 
quently heard  the  most  minute  details  and 
accurate  descriptions  of  his  various  discov- 
eries and  inventions ;  and  on  this  table  that 
now  stood  before  them,  had  been  often  ex- 
hibited the  most  beautiful'  models  of  that 
powerful  engine,  which  was  the  greatest 
proof  of  his  sagacity  and  ingenuity.  In 
tliat  Hall,  many  of  them  must  have  listened 
with  delight  to  the  eloquent  language  in 
which  his  character  and  manners  had  been 
pourtrayed,  and  it  would  therefore  be  pre- 
sumptuous in  him  to  take  up  a  subject  in  a 
place  where  it  had  been  so  often  ably  handled. 
He  begged  to  make,  in  conclusion,  only  one 
remark ;  that  it  was  not  long  since  the  term 
Mechanic,  even  in  this  very  country,  en- 
lightened as  it  now  pretended  to  be,  was 
used  as  a  term  of  reproach,  and,  he  believed, 
they  could  recollect  passages  in  Shake- 
speare, which  would  bear  him  out  in  his 
assertion.  To  Mr.  Watt,  however,  we 
were  indebted  for  rescuing  that  name  from 
opprobrium,  and  for  rendering  it  as  honour- 
able a  title  as  a  man  could  possess.  On 
these,  and  many  other  considerations,  which, 
owing  to  the  shortness  of  the  time,  he  could 
not  enlarge  upon,  he  trusted  they  would  all 
unite  in  the  Resolutions  which  were  about 
to  be  read  to  them  by  their  Secretary. — 
(Great  and  continued  Applause.) 


The  Secretary,  Mr.  Gardner,  then  read 
the  following  Resolutions,  which  were  re- 
ceived with  loud  cheering,  and  unanimous- 
ly adopted  by  the  Members. 

1.  That  the  Mechanics'  Class,  Ander- 
son's Institution,  view,  with  feelings  of  the 
highest  satisfaction,  the  result  of  the  public 
meeting  of  the  citizens  of  Glasgow,  held  in 
the  Town-Hall,  for  the  purpose  of  raising 
a  Monument  to  the  Memory  of  our  Illus- 
trious Countryman  James  Watt. 

2.  That  this  Class  consider  themselves 
called  upon,  in  a  particular  manner,  to  con- 
tribute, by  subscription,  to  the  furtherance 
of  such  a  praiseworthy  object,  because  this 
Institution  was  the  first  in  Britain  which 
showed  the  great  advantages  that  would 
accrue  to  the  community  by  placing  a  know- 
ledge of  the  Arts  and  Sciences  within  the 
reach  of  the  Mechanic. 

3.  That  for  the  purpose  of  testifying 
their  admiration  of  Mr.  Watt's  genius,  and 
their  gratitude  for  the  benefits  which  have 
resulted  from  his  inventions,  a  subscription 
be  immediately  opened  among  the  present 
and  former  Members  of  this  Class,  in  aid 
of  the  Fund  for  erecting  a  Monument  to 
his  Memory  in  this  City. 

4.  That  subscriptions  be  received  by  the 
Committee  of  the  Class,  and  by  such  per- 
sons, and  at  such  places  as  they  shall  ap- 
point, till  the  1st  of  January,  1825;  and 
that  the  amount  subscribed,  shall  be  then 
paid  over  to  the  Treasurer  of  the  General 
Committee  of  this  City  for  the  above  pur- 
pose, in  the  name  of  the  Mechanics'  Class, 
Anderson's  Institution. 


SCIENTIFIC  INTELLIGENCE. 


Musical  sounds  produced  hy  the  combus- 
tion of  hydrogen  gas. — Prepare  a  large 
phial  with  materials  to  produce  hydrogen 
gas,  and  having  a  small  tub  vvith  a  stop- 
cock fixed  in  it  for  the  passage  of  the  gas. 
Procure  an  earthen  or  iron  tube  two  feet 
and  a  half  long,  and  from  one  to  two  in- 
ches wide.  As  the  gas  rushes  out,  set 
fire  to  it,  and  bring  the  large  tube  two  or 
or  three  inches  over  the  small  one.  In 
a  few  seconds,  as  the  flame  continues  to 
ascend,  very  strange  but  pleasing  sounds 
will  be  produced,  which  may  be  varied 
by  raising  or  depressing  the  large  tube. 
— Rational  Recreations. 

Beautiful  sublimation  of  benzoic  acid  up- 
on the  branches  of  a  Shrub. — Place  a  sprig 


of  rosemary  or  any  other  garden  herb  in 
a  glass  jar,  so  that  when  it  is  inverted 
the  stem  may  be  downwards,  and  the 
sprigs  supported  by  the  sides  of  the  jar: 
then  put  some  benzoic  acid  upon  a  piece 
of  hot  iron,  so  hot  that  the  acid  may  be 
sublimed  in  the  form  of  a  thick  white 
vapour.  Invert  the  jar  over  the  iron, 
and  leave  the  whole  untouched  until  the 
sprig  be  covered  by  the  sublimed  acid,  in 
the  form  of  a  beautiful  hoar-frost. — lb. 

Method  of  Preserving  Animal  and  Ve- 
getable Substances. — This  operation  is  to 
be  performed  by  an  exact  combination  of 
certain  principles  most  wholesome  and 
nutritive,  and  which  indeed  are  contain- 
ed in  vegetable  bodies  themselves ;  that 
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is  to  say,  not  by  means  of  any  one  prin- 
ciple, but  by  proportioning  the  farina- 
ceous vegetable  principle  with  the  coagn- 
lative  or  mucilaginous  one,  and  supply- 
ing such  combination,  by  admixture,  ac- 
cording as  the  quality  of  the  substance  or 
substances  to  be  preserved  may  require. 
To  be  yet  more  particular;  in  order  to 
preserve  any  vegetable  which  is  in  itself 
of  a  watery  or  deliquescent  nature,  a 
greater  portion  of  farina  and  mucilage  is 
required  than  for  others  that  are  more 
solid  and  readily  disposed  to  dry.  Let 
the  substance  to  be  preserved,  for  ex- 
ample, be  a  carrot  or  turnip,  the  preserv- 
ing matter  may  be  compounded  of  wheat 
or  barley-meal,  with  asolution«f  any  com- 
mon gum  or  vegetable  mucilage.  The  sub- 
stances may  be  either  preserve<l  in  a  raw 
state,  or  previously  boiled,  or  otherwise 
dressed,  as  their  nature  or  occasion  re- 
quires ;  but  as  the  matters  that  may  be 
preserved  in  this  way,  including  the  pre- 
serving ones,  are  innumerable  and  vari- 
ous, it  is  impossible  that  any  uniform 
rule  can  be  given.  Thus  any  simple 
farinaceous  vegetable  matter,  combined 
with  a  mucilaginous  vegetable  one,  com- 
poses a  preservative  for  other  fresh  ve- 
getable or  animal  bodies,  or  parts  con- 
tained in  them,  which  are  of  a  less  fix- 
ed or  desiccative  nature.  The  sub- 
stances being  thus  accurately  prepar- 
ed, are  dried  in  a  way  similar  to 
that  by  which  maltsters  dry  their 
grain;  that  is,  by  stoves  properly  heated, 
or  otherwise,  as  occasion  may  suggest. 
And,  lastly,  they  are  carefully  put  up 
into  wooden  boxes,  or  other  close  pack  • 
ages,  for  keeping  and  use. 

Inflammation  of  Sidpheretled  Hydrogen 
hy  Nitric  Acid. — When  a  few  drops  of 
fuming  nitric  acid  ai-e  put  into  a  flask 
filled  with  sulphuretted  hydrogen,  the 
hydrogen  is  oxidized  by  the  nitric  acid. 


and  the  sulphur  is  disengaged  in  a  solid 
form.  If  the  flask  be  closed  with  the 
finger,  so  that  the  gas  which  becomes 
heated  cannot  escape,  its  temperatm*e  is 
raised  so  much  as  to  produce  combustion 
with  a  beautiful  flame,  and  a  slight  de- 
tonation which  forces  the  finger  from 
the  mouth  of  the  flask.  This  experi- 
ment may  be  made  without  the  least 
danger,  with  a  flask  containing  four  or 
five  cubical  inches  of  gas. — Berzelius. 

Artificial  Chalyheate  Water. — If  a  few 
pieces  of  silver  coin,  (says  Dr.  Hare,)  be 
alternated  with  pieces  of  sheet  iron,  on 
placing  the  pile  in  ^vater  it  soon  acquires 
a  chalybeate  taste  and  a  yellowish  hue, 
and  in  twenty-four  hours  flocks  of  oxide 
of  iron  appear.  Ilence  by  replenishing 
with  water  a  vessel,  in  which  such  a 
pile  is  placed,  after  each  di'aught  we  may 
obtain  a  competent  substitute  for  a  chaly- 
beate spring. 

Mercurial  Vapour  in  the  Barometer. — 
M.  Billiet  observes,  that  "  for  a  long 
time  past  it  has  been  known  that  during 
hot  seasons  mercurial  vapour  has  formed 
spontaneously  in  the  upper  part  of  the 
barometer  tube,  which  condenses  in  mi- 
nute drops  on  its  inner  surface.  It  is 
sufficient  for  the  observation  of  this  phe- 
nomenon at  pleasure  to  apply  a  small  tin 
vessel,  filled  with  ice,  to  this  part  of  the 
tube  for  an  hour  or  two.  On  removing 
the  cooling  vessel  there  may  be  perceived 
on  the  internal  surface  of  the  tube  a 
dimness  about  six  lines  in  diameter,  and 
by  means  of  a  lens  it  will  be  found 
that  this  is  nothing  but  a  mass  of  minute 
globules  of  mercury  attached  to  the  glass, 
those  in  the  centre  being  the  largest. 
Hence  arises  the  question,  whether  this 
vapour  may  not  have  some  influence  on 
the  oscillations  of  the  Barometer. — BU>. 
Univ.  XXV.  93. 
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IMPROVED  SELF-LOCKING  COPYING  MACHINE. 


Sir, — Observing*  In  p.  243  of  your 
very  useful  Magazine,  a  very  simple 
and  ingenious  Copying  Machine, 
invented  by  Mr.  C.  North,  who  re- 
quests some  of  your  correspondents 
to  furnish  him  with  a  plan  of  lock- 
ing it  while  under  pressure,  I  beg 
leave  to  submit  to  you  the  following 
attempt,  showing  how  this  may  very 
easily  be  accomplished,  and  also,  to 
present  you  with  what  I  conceive 
to  be  an  improvement  upon  his  plan. 
Instead  of  making  holes  in  the 
upright  pieces  of  iron,  for  receiving 
the  hooks  at  the  ends  of  the  levers, 
I  would  place  studs,  or  pins,  hav- 
ing a  head  on  them,  upon  one 
edge  of  the  iron,  and  upon  the  other 
edge,  ratchet  teeth  cut  in  it,  to  take 
a  catch  formed  on  the  under  edge  of 
the  lever,  fig.  1 ;  this  lever  should  be 
of  a  flattish  form  like  a  screw-driver, 
having  the  catch  turned  over  from 
the  under  corner  of  the  flat  side, 
and  making  an  acute  angle,  that  it 
may  not  unlock,  as  shown  at  fig.  3. 
These,  when  pressed  down,  will 
hold  fast  at  any  required  height, 
and  thus  may  be  unlocked  by  press- 
ing down,  till  the  catch  be  extricat- 
ed. The  operation  is  shown  by  fig. 
2,  p.  329. 

By  another  mode,  however,  the  ma- 
chine might  be  made  very  powerful, 
and  equally  simple  and  convenient : 
thus  let  four  upright  pieces  of  iron 
be  turned  over  the  bottom,  and  well 
fastened,  each  having  a  sector  of  a 
circle,  in  the  form  of  a  strong  bell 
crank,  similarly  fastened  by  a  strong 
pivot,  to  the  top  of  the  upright 
iron,  and  turning  freely  thereon ;  let 
each  sector  have  also  a  semi-circu- 
lar notch  at  its  outward  angle,  to 
receive  the  part  B  of  the  lever,  see 


fig.  4,  p.  328.  Make  the  upper  board 
to  have  two  flat  plates  of  iron  run- 
ning across  it,  at  a  third  of  its  length 
from  each  end,  and  let  each  end  of 
these  plates  be  turned  up  at  right 
angles,  and  formed  into  hooks,  hav- 
ing the  open  part  inwards,  as  seen 
at  D,  D,  fig.  6.  By  this  construc- 
tion, upon  these  two  plates  of  iron, 
the  pressure  is  received  from  two 
levers,  one  of  which  is  shown  at  fig. 
5,  where  A  is  the  handle,  or  pur- 
chase, and  C  the  fulcrum;  the  pro- 
jecting ends  of  C  are  received  into 
the  hooks  on  the  upper  board,  and 
the  still  farther  projecting  ends  of 
the  bar,  B,  is  received  by  the  notches 
in  the  sectors,  ,ewhich  move  round 
by  the  motion  of  the  levers,  till  they 
are  brought  to  the  perpendicular,  or 
a  little  beyond  it,  where  a  stop 
should  be  placed  for  them  to  rest 
on;  they  will  then  remain  locked, 
until  relieved  by  separating  the  le- 
vers from  each  other;  the  bar  B 
will  unlock  itself  from  the  sectors, 
and  the  bar  C  will  be  retained  by 
the  hooks,  until  the  upper  board 
is  lifted  up  by  them,  as  if  they  were 
handles  to  it,  and  the  operation  is 
now  ready  to  be  renewed. 

In  this  mode  of  applying  the  le- 
vers, the  power  increases  with  the 
resistance,  as  in  the  new  printing 
press,  described  in  one  of  your  form- 
er numbers. 

The  bulk  of  the  matter  to  press, 
may  be  adjusted  by  thin  boards  of 
wood,  or  pasteboard,  or  paper,  plac- 
ed in  the  bottom  of  the  box.  Fig. 
7,  is  merely  an  end  viev/  of  the 
press,  while  in  action. 

I  am,  Sir,  your  obdt.  servt. 

E.G. 

Glasgow,  18th  Nov.,  1824. 


A  SAFE  CANDLESTICK  FOR  BED-CHAMBERS. 
Sir, — Some  years  ago  I  saw  a      in  a  sick  chamber,  &c.  As  it  seem- 
safe   and    simple   candlestick,    for      ed  to  me  very  ingenious,  and  as  I 
burning  a  light  through  the  night      have  never  met  with  another,  per- 
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haps  it  may  not  be  generally  known; 
if  80,  I  here  send  you  a  description 
of  it.  It  is  nothing  more  than  a  tin 
funnel,  fig.  8,  a  little  longer  and 
wider  than  the  candle,  having  a 
ring  of  wire  soldered  near  the  top 
of  the  funnel,  wide  enough  for  the 
candle  to  pass  easily  through ;  the 
whole  being  filled  with  water,  and 
the  candle  being  put  through  the 
ring,  it  is  by  it  kept  floating  verti- 


cally, until  the  candle  gets  so  short 
that  the  bottom  of  it  rises  out  of 
the  tube  into  the  funnel,  where  it 
has  room  to  turn  itself  into  its  na- 
tural floating  position,  i.  e.  the  hori- 
zontal; it  then  slips  out  of  the  ring, 
and  the  flame  coming  in  contact 
with  the  water,  it  is  instantly  ex- 
tinguished. 

I  am,  Sir,  &c. 

E.  C. 


ON   THE  ADVANTAGES,  THE  INCONVENIENCES,   AND  THE 

COMPARATIVE  DANGER  OF  HIGH,  MEAN,  AND  LOW 

PRESSURE  STEAIVI  ENGINES. 

(Extracted  from  the   Report  to  the  French  Institute,  by  M.  M.    Laplace,   Prony, 

Ampere,  Gerard,  and  Dupin.) 

(Concluded  from  page  308,  Vol.  II.) 


Second  Part. — Measures  of  Safety. 

Habit  reconciles  us  to  danger. 
Hundreds  of  sailors  perish  annually 
by  the  power  of  the  wind  on  the 
sails  of  our  ships,  and  we  think  no- 
thing of  it,  because  we  are  become 
familiar  to  that  mode  of  navigation. 
But  if  a  steam  boat  be  blown  up,  or 
burnt,  the  accident  is  reported  in 
the  public  prints  to  every  corner  of 
the  world;  the  alarm  is  given,  and 
that  is  looked  upon  as  the  most 
dangerous  of  all  mechanical  powers, 
which  perhaps  is  the  least  so  in  the 
common  course  of  navigation,  and 
especially  on  nearing  the  land. 

But  destruction  in  some  shapes 
is  more  appalling  to  the  imagination 
than  in  others.  Death  from  explo- 
sions, accompanied  with  noise  and 
confusion,  seems  more  horrible  than 
when  it  comes  in  a  more  tranquil 
form;  and  in  all  our  discussions  on 
the  relative  dangers  of  different  ma- 
chines, we  should  divest  them  of 
those  accessary  circumstances,  which 
frequently  produce  the  greatest  ef- 
fect on  the  minds  of  the  vulgar  and 
ill-informed. 

Whenever  man  accumulates  na- 
tural powers  to  effect  certain  pur- 
poses, they  may,  by  mischance,  be 


diverted  from  their  proper  courses, 
and  become  the  cause  of  serious  ac- 
cidents; and  no  machine,  by  which 
those  powers  are  concentrated,  was 
ever  constructed  that  has  not  its  pe- 
culiar dangers. 

To  wish  to  employ  only  such  ma- 
chines as  might  be  secure  from  the 
consequences  of  want  of  skill,  im- 
prudence, and  rashness,  were  to 
wish  to  deprive  ourselves  of  the 
happiest  fruits  of  human  skill  and 
industry ;  at  the  same  time  it  were 
a  culpable  neglect  to  suffer  any  man, 
for  the  sake  of  attaining  an  end  of  se- 
condary importance,to  employ  means 
which  might  obviously  endanger  the 
lives  and  property  of  his  neighbours. 
In  such  a  case,  public  authority  has 
a  right  to  interfere,  and  exercise  a 
beneficial  and  protecting  influence. 
Docs  this  observation  apply  to 
steam-engines  in  general,  or  only  to 
a  particular  class  ?  Should  the  use 
of  high  and  mean  pressure  engines 
be  restricted  to  certain  situations? 

The  British  Parliament  has  lately 
taken  this  subject  into  serious  con- 
sideration, an(l  has  adopted  most  of 
the  precautions  recommended  by  a 
Committee  of  the  House  of  Com- 
mons, appointed  to  inquire  minute- 
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ly  into  it,  particularly  with  the  view 
of  obviating  the  dangers  to  which 
steam  passage  boats  are  liable  from 
ill-constructed  machinery,  careless- 
ness,    or     mismanagement.       The 
Committee  particularly  recommend- 
ed, that  the  boilers  of  the  steam 
engines  shall  be  made  of  wrought- 
iron  or  copper,  and  furnished  with 
safety  valves,    of  proper   size  and 
form,  one  of  which  shall  be  so  se- 
cured as  to  be  inaccessible  to  the 
workman    who  has  charge  of  the 
engine:    it  also   recommends   that 
this  valve  shall  be  loaded  only  with 
such    a   weight   that   the  pressure 
shall  never  exceed  one-third  of  that, 
which  the  boiler  has  been  found,  by 
actual  trial,   to  be  capable  of  sup- 
porting without  bursting,   or  one- 
sixth  of  its  calculated  strength ;  and 
that   any   person    overloading   the 
valve  shall  be  liable  to  punishment. 
Although  the  British  Legislature 
has  not  forbidden  the  use  of  high 
pressure  steam  engines,    either   in 
passage  boats  or  manufactories,  the 
preference  has  been  given,  especial- 
ly for  boats,  to  low  pressure  engines ; 
and  much  prejudice  has  been  excit- 
ed against  the  former  from  deplor- 
able accidents  which  have  occurred 
in  America,  in  England,  and  France. 
Mr.  Evans,  however,  according  to 
Mr.  Marestier,   has  defied  his  op- 
ponents to  produce  a  single  instance 
of  the  explosion  of  one  of  his  en- 
gines,  although  they  work  with  a 
pressure  of  10  atmospheres. 

But  serious  accidents  are  not 
confined  to  high  pressure  engines — 
they  have  happened  with  those  of 
low  pressure,  both  in  England  and 
America ;  and,  more  than  once,  ex- 
plosions occasioned  by  the  latter 
have  been  attributed  to  the  former. 

An  account  is  given  by  Mr.  Ste- 
venson, in  the  Edinburgh  Philoso- 
phical Journal,*  of  a  dreadful  ex- 

*  This  boiler  was  erected  for  boiling 
the  stills  of  the  Lochrin  Distillery,  by 
high  pressure  steam. 


plosion  which  occurred  near  Edin- 
burgh, of  a  high  pressure  steam 
boiler ;  and  in  France  accidents  have 
happened  both  with  low,  mean,  and 
high  pressure  engines,  which  require 
our  particular  attention. 

Experiments,  which  have  cost 
many  person  their  lives,  have  hap- 
pened with  what  are  called  low 
pressure  engines,  but  which  in  real- 
ity cease  to  be  such  whenever  the 
fire  is  strongly  urged,  and  the  es- 
cape of  the  condensed  steam  pre- 
vented, either  by  the  accidental  de- 
rangement of  the  safety  valves,  or 
by  its  being  purposely  overloaded. 
Amongst  others,  we  may  mention 
the  deplorable  accident  which  hap- 
pened at  Creusot,  by  which  many 
individuals  were  killed  by  the  burst- 
ing of  the  boiler  of  a  low  pressure 
engine.  Let  us  turn  to  the  other 
engines.  At  Peronne  the  balance 
beam  of  an  English  high  pressure 
engine  having  broken,  the  steam  in 
the  cylinder  drove  up  the  piston  and 
its  rod  through  the  planks  and  roof 
of  the  building  in  which  it  was  plac- 
ed; but  no  person  was  killed  or 
hurt. 

At  Paris,  the  lower  part  of  the 
boiler  of  a  mean  pressure  engine 
having  split,  the  water  flowed  into 
the  fire-place,  and  put  out  the  fire; 
the  walls  of  the  furnace  were  not 
even  shaken,  and  no  noise  was  heard 
except  that  of  the  rupture  of  the 
boiler.  A  similar  accident  occurred 
about  three  years  since  in  another 
estabHshment,  unattended  by  any 
more  serious  consequences. 

But  at  Essonne,  a  more  serious 
accident  happened  lately  with  a 
mean  pressure  engine,  the  boiler  of 
which  had  b^n  cast  at  a  foundry 
not  calculated  for  such  work;  and 
it  has  been  satisfactorily .  proved, 
that  the  mischief  was  occasioned 
solely  by  the  clumsy  construction  of 
the  boiler,  and  the  faulty  manner  in 
which  its  parts  were  put  together. 
It  results,   from   all  the  details 
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which  we  have  collected,  that  no 
mean  or  high  pressure  steam  boiler, 
constructed  in  any  regular  estab- 
lishment in  France,  has  ever  met 
with  an  explosion;  although  they 
are  more  numerous  than  those  im- 
ported from  foreign  countries.  Dur- 
ing the  last  year  six  of  these  engines 
have  been  made  in  one  manufac- 
tory at  Paris,  and  a  still  greater 
number  are  making  in  the  present 
year ;  and  the  more  they  are  used 
the  more  they  are  approved  of. 
Since  1815  more  than  120  mean 
and  high  pressure  engines  have  been 
made  in  the  French  manufactories. 

Since  1815,  32  mean  pressure 
engines  have  been  sent  to  St.  Quen- 
tin,  from  one  manufactory  at  Paris; 
and  the  purchasers  are  universally 
well  satisfied  with  the  service  they 
perform. 

It  became  important  to  ascertain 
if  the  safety  of  the  French  engines, 
from  their  introduction  to  the  pre- 
sent time,  be  merely  owing  to 
chance,  or  if  it  be  the  necessary 
consequences  of  multiplied  precau- 
tions in  their  manufacture,  and  the 
previous  trials  to  which  the  boilers 
are  submitted.  On  this  point  the 
following  information  has  been  ob- 
tained respecting  the  cast  iron  boil- 
ers, which  are  considered  as  the 
most  unsafe. 

The  mean  pressure,  condensing 
engines,  on  Woolfe's  construction, 
are  those  which  are  made  in  the 
principal  manufactory  in  France. 
With  these  engines  the  pressure 
may  be  varied  from  that  of  one  at- 
mosphere to  two  and  a  half,  or  three 
atmospheres,  and  is  indicated  by  a 
mercurial  gauge. 

The  true  boiler  and  boiling  pipes 
in  Woolfe's  engines  (which  must 
not  be  confounded)  are  made  of  the 
purest  cast  iron.  The  form  of  the 
boiler  is  cylindrical,  its  axis  being 
horizontal. 

The  thickness  of  the  boilers  and 
boiling   pipes   of  large   and   small 


steam  engines,  varies  from  about  an 
inch  and  a  quarter  to  an  inch  and 
three  quarters.  The  diameter  of 
the  boiling  pipes  is  much  less  than 
that  of  the  boiler;  for  small  engines 
it  is  less  than  half,  for  large  engines 
less  than  one-third  of  the  diameter 
of  the  boiler. 

The  axes  of  the  boiling  pipes  are 
parallel  to  the  axis  of  the  boiler ; 
they  are  placed  below  it,  and  im- 
mediately over  the  fire-place,  in 
such  a  way  that  the  flame  is  in  con- 
tact with  the  pipes  only. 

As  the  boiler  is  less  exposed  to 
the  fire  than  the  pipes,  it  is  less 
subject  to  injury  from  its  action ; 
and  if  any  part  give  way  from  that 
cause,  it  is  the  lower  part  of  the 
pipes  and  not  the  boiler ;  the  con- 
sequence of  which  is  the  inunda- 
tion of  the  fire-place,  and  extinction 
of  the  fire,  as  happened  in  one  of 
the  accidents  mentioned  above. 

The  parts  of  the  engine  are  unit- 
ed with  every  possible  attention  to 
strength,  and  to  closeness  at  the 
joints,  so  that  there  may  be  no  loss 
of  power  from  the  escape  of  steam. 

Before  the  pipes  and  boiler  are 
used,  they  are  separately  submitted, 
by  a  hydraulic  press,  to  five  times 
the  pressure  that  they  will  have  to 
support  when  the  engine  is  at  work. 

Before  any  conclusions  are  drawn 
from  the  preceding  facts  and  obser- 
vations, it  may  be  well  briefly  to 
recapitulate  them. 

High  pressure  steam  engines  are 
employed  with  most  advantage. 

1st.  Because  the  greater  the  com- 
pression of  the  steam,  the  less  is  the 
space  tbe  engine  occupies. 

2d.  Because  it  produces  an  equal 
power  to  that  of  a  low  pressure  en- 
gine, with  a  smaller  quantity  of  fuel. 

But  they  are  considered  as  more 
dangerous  than  low  pressure  en- 
gines. Nevertheless  engines  may 
be  constructed,  with  which  explo- 
sions, if  not  absolutely  impossible, 
are   at  least  extremely  rare;    and 


326 


THE  GLASGOW 


with  which  not  a  single  instance  of 
an  explosion  has  occurred  in  France, 
since  they  have  been  used  in  that 
country. 

Such  are  the  mean  pressure  en- 
gines, of  three  or  four  atmospheres, 
made  in  France,  on  Woolfe's  con- 
struction, as  improved  by  Edwards, 
with  boilers  4  or  5  times  stronger 
than  can  be  burst  by  the  force  of 
the  steam  which  they  have  to  re- 
sist. 

Such  also  are  the  high  pressure 
engines  of  10  atmospheres,  con- 
structed on  the  plan  of  Oliver 
Evans,  of  the  United  States  of  A- 
merica.  With  these  engines  the 
boiler  is  capable  of  resisting  ten 
times  the  force  it  is  daily  subjected 
to. 

But  engines  constructed  with  less 
care,  or  managed  with  less  prud- 
ence, have  occasioned  dreadful  ac- 
cidents, especially  in  Great  Britain. 

In  France  only  one  accident  has 
ever  happened,  by  which  any  lives 
were  lost,  which  were  those  of 
two  individuals  engaged  in  the  ser- 
vice of  the  engine;  and  not  one 
single  instance  has  occurred  in  that 
country,  in  which  any  damage  has 
been  sustained  by  any  individuals, 
from  the  explosion  of  a  steam  en- 
gine on  the  adjoining  premises. 

Although  it  appears,  from  the 
preceding  statement,  that  no  one  in 
the  neighbourhood  of  a  steam  en- 
gine, in  France,  has  ever  suffered 
either  in  his  person  or  property 
from  any  explosion,  yet  the  impos- 
sibility of  such  consequences  has 
not  been  proved ;  and  the  bare  ap- 
prehension of  the  danger  is  a  real 
evil,  attendant  on  the  erection  of  a 
mean  or  high  pressure  steam  engine 
in  the  neighbourhood  of  a  dwelling- 
house.  To  reduce  that  apprehen- 
sion as  much  as  possible,  the  follow- 
ing precautions  should  be  adopted. 

1.  Every  steam  engine  boiler 
should  be  furnished  with  two  safety 
valves,  one  of  them  inaccessible  to 


the  workman  who  attends  the  en- 
gine, the  other  under  his  command, 
in  order  that  he  may  be  able  to  di- 
minish the  pressure  on  it,  as  occa- 
sion may  require.  If  he  attempt  to 
overload  this  valve,  it  will  have  no 
effect,  since  the  steam  will  find  vent 
through  the  other,  which  is  out  of 
his  reach. 

The  reporter,  M.  Dupin,  sug- 
gests in  this  place,  that  if  any  ap- 
prehension of  danger  be  entertain- 
ed, from  the  possibility  of  the  in- 
accessible valve  becoming  fixed  by 
rust  or  negligence,  it  may  be  ob- 
viated, by  fixing  in  the  upper  part 
of  the  boiler  two  plugs  of  fusible 
metal,  formed  of  such  an  alloy,  as 
to  melt  at  a  fev/  degrees  above  the 
working  temperature  of  the  steam. 
One  of  these  plugs  is  to  be  con- 
siderably larger  than  the  other,  and 
to  be  made  of  a  less  fusible  alloy, 
so  that  if  the  steam  does  not  escape 
with  sufficient  rapidity  on  the  fusion 
of  the  smaller,  it  may  have  made 
ample  room  to  fly  off,  as  soon  as  the 
larger  has  given  way.  The  tem- 
perature, at  which  the  least  fusible 
alloy  melts,  must  of  course  be  con- 
siderably below  that  at  which  the 
increased  elasticity  of  the  steam 
would  endanger  the  safety  of  the 
boiler. 

2.  All  the  boilers  should  be  prov- 
ed by  being  submitted,  by  means 
of  the  hydraulic  press,  to  four  or 
five  times  the  working  pressure,  for 
engines  that  work  with  a  pressure 
of  from  two  to  four  atmospheres. 
Beyond  that  term  the  proof  pressure 
should  as  much  exceed  the  working 
pressure,  as  the  latter  exceeds  the 
simple  pressure  of  the  atmosphere. 

3.  Every  steam  engine  maker 
should  be  obliged  to  make  known 
his  method  of  proving  the  boilers, 
as  well  as  whatever  may  guarantee 
the  solidity  and  safety  of  his  en- 
gines, especially  as  regards  the 
boiler  and  its  appendages.  He 
should  also    declare   this   working 


MECHANICS'  MAGAZINE. 


327 


pressure,  estimated  by  the  number 
of  atmospheres,  or  in  pounds,  on 
each  square  inch  of  surface  exposed 
to  the  action  of  the  steam. 

4.  For  further  security,  the  boil- 
ers of  very  powerful  engines,  when 
near  a  dwelling-house,  may  be  sur- 
rounded by  a  thick  wall,  at  the  dis- 
tance of  between  three  and  four 
feet  fi'om  the  boiler,  and  at  least  as 
far  from  the  party  wall  of  the  ad- 
joining house. 


Lastly,  if  an  exact  account  were 
taken,  and  published  by  the  proper 
authorities,  of  all  accidents  that  hap- 
pen to  steam  engines  of  every  kind, 
minutely  detailing  both  the  causes 
and  effects  of  such  accidents,  with 
the  names  of  the  proprietors,  and 
makers  of  the  engines,  it  would 
tend  to  render  unfrequent,  though 
it  cannot  wholly  obviate  the  evils 
that  may  arise  from  the  use  of 
mean  and  high  pressure  engines. 


SKETCH  OF  THE  HISTORY  OF  PHILOSOPHY, 

Particularly  with  reference  to  Mathematical  and  Mechanical  Science. 
(Continued  from  page  282,  Vol.  II.) 


Besides  his  astronomical  discov- 
eries which  brought  such  unmerited 
persecution  upon  him,  Galileo  was 
the  first  who  made  any  important 
advances  in  Mechanics  from  the 
time  of  Archimedes.  He  gave,  in 
his  treatise  on  that  subject,  pub- 
lished in  1592,  the  theory  not  only 
of  the  lever,  but  also  of  the  inclined 
plane  and  the  screw;  and  he  first 
enounced  and  illustrated  the  follow- 
ing general  propositions  ;  that  me- 
chanical engines  make  a  small  force 
equivalent  to  a  great  one,  by  mak- 
ing the  small  force  move  over  a 
greater  space  in  the  same  time  than 
the  greater  force,  and  in  exact  pro- 
portion to  these  forces ;  and  that  no 
contrivance  can  make  a  small  weight 
put  a  great  one  in  motion,  but  that 
which  gives  to  the  small  weight  a 
velocity,  which  is  as  much  greater 
than  that  of  the  large  weight,  as  the 
large  weight  is  greater  than  the  small 
one.  He  also  showed,  that,  if  the 
effect  of  a  force  be  estimated  by  the 
weight  it  can  raise  to  a  given  height 
in  a  given  time,  this  effect  can  never 
be  increased  by  any  mechanical  con- 
trivance whatsoever.  He  also  states 
in  the  same  work  the  following  pro- 
position, that  the  effect  of  one  heavy 
body  to  turn  another  round  a  centre 
of  motion,  is  proportional  to  the 
perpendicular  drawn  from  that  cen- 
tre to  the  vertical  passing  through 


the  body,  or  in  general  to  the  direc- 
tion of  the  force. 

Galileo  next  extended  the  theory 
of  motion,  to  the  descent  of  falling 
bodies,  and  discovered  the  very  im- 
portant fact,  that  heavy  and  light 
bodies  fall  to  the  ground  from  the 
same  height  in  the  same  time,  or  in 
times  so  nearly  the  same,  that  the 
difference  can  only  be  ascribed  to 
the  resistance  of  the  air.     Having 
observed  the  vibrations  of  lamps  sus- 
pended by  a  string,  he  was  induced 
to  make  some  experiments  and  cal- 
culations, which  led  to  the  very  im- 
portant  conclusion    in  Mechanics, 
that  the  great  and  small  vibrations 
of  the  same  pendulum  are  perform- 
ed in  the  same  time,  and  that  this 
time  depends  only  on  the  length  of 
the  pendulum.      He  found  that  the 
acceleration  of  falling  bodies  is  uni- 
form,  or,  that  they  received  equal 
increments    of    velocity  in    equal 
times,  and  showed  by  mathematical 
reasoning,  that  the  spaces  descended 
through  must  be  as  the  squares  of 
the  times,  and  that  the  space  fiallen 
through  in  one  second,  is  just  the 
half  of  that  which  the  body  would 
have  described  in  the  same  time, 
with  the  velocity  last  acquired. 

From  the  properties  of  the  inclin- 
ed plane,  with  which  he  was  ac- 
quainted, he  was  led  to  conclude, 
that  a  body  descending  on  it,  must 
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be  uniformly  accelerated,  though 
more  slowly  than  when  it  falls  di- 
rectly, and  is  accelerated  by  its 
whole  weight.  By  means  of  this 
observation,  he  was  enabled  to  re- 
duce the  whole  theory  of  falling 
bodies  to  the  test  of  experiment, 
and  to  demonstrate  the  uniformity 
of  their  acceleration.  He  next  pro- 
ceeded to  ascertain  the  path  of  a 
heavy  body  projected  obliquely  from 
the  surface  of  the  earth,  and  found 
it  to  be  a  parabola;  this  was  the  first 
instance  of  the  principles  of  the 
composition  of  motion,  which  was 
afterwards  generalized  by  Newton, 
and  applied  to  the  motions  of  the 
heavenly  bodies.  The  theory  of  the 
inclined  plane  led  to  the  knowledge 
of  the  proposition,  that  if  a  circle 
be  placed  vertically,  the  chords  of 
different  arches  terminating  in  the 
lowest  point,  of  the  circle,  are  all 
descended  through  in  the  same 
space  of  time. 

Numerous  and  splendid  as  the 
discoveries  of  this  philosopher  were, 
we  can  form  but  an  imperfect  idea 
of  his  genius  by  their  mere  enume- 
ration. The  reasonings  and  the 
train  of  thoughts  for  which  his  works 
are  remarkable,  can  only  afford  a 
just  knowledge  of  the  sagacity,  pene- 
tration, and  comprehensiveness  of  his 
mind.  Not  only  the  truths  which 
he  discovered,  but  the  errors  which 
he  detected  and  exposed,  shed  a 
light  on  science,  which  not  only 
tended  to  establish  it  on  sound  prin- 
ciples, but  had  a  most  powerful  and 
salutary  effect  in  overthrowing  those 
that  were  false  and  absurd.  His 
acuteness  was  strongly  displayed  in 
the  skill  with  which  he  refuted  the 


erroneous  opinions  of  his  adversar- 
ies, by  comparing  one  part  of  them 
with  another,  and  showing  their 
manifest  inconsistency.  It  is  pecu- 
liarly, indeed,  the  praise  of  Galileo, 
that  of  all  the  authors  who  appear- 
ed in  an  age  just  emerging  from  ig- 
norance and  barbarism,  he  alone 
possesses  the  tone  of  true  philo- 
sophy, and  his  writings  are  free 
from  the  contamination  of  the  pe- 
culiar taste  and  opinion  of  the  times 
in  which  he  lived.  Galileo  made 
his  discoveries  in  Mechanics  at  a 
very  fortunate  period,  as  they  were 
rendered  more  interesting  by  those 
which  he  made  at  the  same  time  in 
Astronomy.  The  system  of  Co- 
pernicus had,  by  this  coincidence, 
an  influence  on  the  theory  of  mo- 
tion, and  consequently  on  all  de- 
partments of  natural  philosophy. 
The  inertia  of  matter  might  indeed 
have  still  been  an  unknown  princi- 
ple in  nature,  had  it  not  been  forced 
on  the  attention  of  philosophers  by 
the  discovery  of  the  motion  of  the 
earth.  The  Italian  Geometer,  Torri- 
celli,  was  the  first  who  made  any  ad- 
dition to  the  discoveries  of  Galileo. 
To  him  we  owe  the  discovery  of  the 
following  remarkable  property  of  the 
centre  of  gravity,  and  general  prin- 
ciple respecting  the  equilibrium  of 
bodies.  If  there  be  any  number  of 
heavy  bodies  connected  together, 
and  so  circumstanced,  that  by  their 
motion  their  centre  of  gravity  can 
neither  ascend  nor  descend,  these 
bodies  will  remain  at  rest;  a  propo- 
sition of  the  greatest  utility  in  the 
resolution  of  difficult  questions  in 
mechanics. 

fTo  he  continued.) 


(For  Description,  see  page  322.) 
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(For  Description^  see  p,  322.) 


HISTORICAL  ACCOUNT  OF  THE  ORIGIN  AND  CONSTRUCTION 
OF  STEAM  ENGINES. 


HERO'S  ENGINE. 
The  elasticity  of  the  vapour  of  boil- 
ing of  water,  or  what  is  now  called 
steam,  appears  to  have  been  known 
at  a  very  early  period  in  the  history 
of  mechanical  invention.  A  Greek 
Mechanician,  of  the  name  of  Hero, 
who  flourished  at  Alexandria,  in  the 
reign  of  Ptolemy  Philadelphus,  about 
130,  B.  C,  was  the  first,  according 
to  the  ancients,  who  employed  steam 
to  produce  motion.  The  machine 
which  he  contrived  for  this  purpose 
was  abundantly  simple,  and  consist- 
ed merely  of  a  cauldron,  or  heated 
vase,  closely  covered  with  a  lid,  and 
having  a  pipe  inserted  at  one  side  of 
it,  which  extended  in  a  perpendicu- 
lar direction  above  the  vessel,  and 
then  was  bent  at  right  angles,  when 
it  terminated  in  the  circumference 
of  a  hollow  globe;  this  globe  was 
made  to  move  freely  on  the  bent 
end  of  the  pipe,  and  was  equally 
supported  by  a  similar  pipe,  pro- 
ceeding from  the  opposite  side  of 
the  vessel,  and  terminating  in  a 
pivot,  moving  also  freely  in  a  point 
on  the  surface  of  the  globe,  exactly 
opposite  the  former.  From  the  up- 
per and  lower  sides  of  the  globe, 
proceeded  two  very  short  bent  tubes 
and  open ;  as  soon  as  the  water  in 
the  cauldron  was  converted  into 
steam,  it  issued  with  considerable 
velocity   up    through   the    vertical 


tube,  and  then  into  the  globe;  but 
the  globe  being  soon  filled,  it  began 
to  issue  in  like  manner,  both  from 
the  upper  and  lower  bent  tubes  in  the 
globe,  causing  it,  by  its  rapidity  and 
force,  to  produce  a  rotatory  motion, 
and  to  seem  as  if  (in  the  language 
of  the  inventor)  it  were  "  actuated 
from  within  by  a  spirit."  Simple 
as  this  machine  appeared  to  be,  yet 
the  very  fact,  that  it  produced  mo- 
tion by  means  of  such  a  rude  and  un- 
skillful mechanism,  might  have  led, 
one  would  think,  to  more  import- 
ant applications  than  there  is  reason 
to  believe  ever  were  attempted;  and 
although  no  practical  use  was  after- 
wards made  of  it  for  many  centuries, 
that  we  can  learn,  there  is  not  a 
doubt  but  that  this  was  the  first 
steam  engine,  and  that  Hero  was  its 
inventor. 

All  the  ancient  authors,  either 
prior  or  posterior  to  this  writer,  are 
perfectly  silent  on  the  subject  of  the 
elasticity  of  steam,  or  its  effect  in 
producing  motion;  but  whether  the 
knowledge  of  its  properties  should 
be  ranked  among  the  lost  arts  of  the 
ancients,  or  whether  there  might 
not  have  been  some  treatise  on  the 
subject,  which  suffered  at  the  gen- 
eral conflagration  of  the  works  of 
ancient  learning,  we  leave  those  who 
are  fond  of  speculation  to  determine. 
Nothing  appeared  on  steam,  so  far 
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as  we  can  learn  from  the  works  that 
haye  escaped  the  ravages  of  time, 
till  the  year  1563,  in  a  volume  of 
sermons  by  one  Mathesius,  who  sug- 
gests the  construction  of  an  appara- 
tus, similar  in  properties  and  opera- 
tion to  some  of  the  more  modern 
steam  engines. 

GERMAN  ENGINE. 

In  the  year  1597,  a  work  was 
published  at  Leipzig,  which  con- 
tained a  description  of  a  machine, 
called  the  "  whirling  oelipile,"  very 
useful,  as  the  author  says,  for  turn- 
ing the  spit  for  the  cook,  and  saving 
both  the  expense  and  the  trouble  of 
keeping  a  turnspit.  This  machine 
consisted  of  a  hollow  globe,  support- 
ed on  two  uprights,  and  made  to 
move  easily  by  means  of  two  short 
ai-ms,  projecting  from  the  globe  dia- 
metrically opposite  each  other,  in- 
serted in  two  holes  near  the  tops  of 
the  uprights.  A  quantity  of  water 
being  introduced  into  the  globe, 
under  which  a  fire  was  made,  the 
steam  issued  from  two  small  a- 
pertures  in  the  end  of  two  short 
pipes,  placed  also  diametrically  op- 
posite each  other,  and  so  situated 
as  to  allow  the  globe  to  revolve 
freely  by  the  force  of  the  steam  is- 
suing at  the  apertures,  without  their 
coming  in  contact  with  the  uprights, 
or  the  fire  placed  below  it. 
DE  CAUS'S  ENGINE. 

An  eminent  French  engineer  and 
mathematician  of  the  name  of  De 
Cans,  who  flourished  in  1624,  was 
the  next  who  described  an  engine 
which  acted  by  the  elastic  power  of 
steam.  It  consisted  of  a  spherical 
vessel,  placed  over  a  fire,  having 
two  apertures  in  the  upper  part; 
into  the  one  was  fitted  a  pipe,  hav- 
ing a  stop-cock  and  funnel,  which 
supplied  the  vessel,  or  boiler  as  it 
may  be  called,  with  water;  into  the 
other  a  pipe  was  inserted,  which 
descended  into  the  water,  till  it 
nearly  touched  the  bottom  of  the 


vessel,  and  was  extended  to  any 
convenient  height  above  it.  When 
the  water  became  heated,  the  in- 
creased bulk  of  the  vapour  forced 
the  water  in  the  vessel  up  the  pipe, 
and  caused  it  to  issue  in  a  jet  at  the 
top,  according  to  the  pressure  which 
it  sustained.  De  Cans  appears  to 
have  been  aware  of  the  fact,  that 
steam  could  be  condensed  into  its 
own  weight  of  water  again,  but  he 
did  not  make  any  use  of  this  prin- 
ciple. 

BRANCA'S  ENGINE. 
In  the  year  1629,  a  treatise  on 
machines  was  published  by  an  Ital- 
ian mathematician  of  the  name  of 
Branca,  in  which  the  first  applica- 
tion of  the  power  of  steam  to  prac- 
tical purposes  was  proposed,  and 
appears  to  have  been  effected.  His 
contrivance  consisted  of  an  oelipile 
or  boiler,  in  the  form  of  a  negro's 
head,  in  the  mouth  of  which  was 
placed  a  pipe,  from  which  the  steam 
issued,  and  exerted  its  force  upon  a 
wheel  placed  horizontally,  having 
float-boards  or  vanes,  like  a  water- 
wheel  or  windmill,  and  thus  pro- 
duced a  rotatory  movement.  This 
wheel,  by  intermediate  wheels,  pin- 
ions, or  other  mechanism,  gave  mo- 
tion to  the  stampers  of  a  mill  for 
pounding  drugs,  &c.,  and  was  ob- 
viously applicable  to  various  other 
useful  purposes.  On  account  of 
this  machine,  Branca  has  been  con- 
sidered by  his  countrymen  as  the 
inventor  of  the  steam  engine;  to 
this  merit,  however,  it  is  obvious 
that  he  has  no  farther  claim  than 
that  of  extending  the  idea  furnished 
by  the  individuals  we  have  already 
mentioned. 

AIR  ENGINES. 
The  elasticity  of  steam,  which 
had  thus  been  suggested  by  philo- 
sophers, had  now  become  familiar  to 
contrivers  of  water-works,  and  by 
them  began  to  be  applied  to  their 
favourite  problem  of  raising  water 
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above  its  level,  in  jets  and  fountains. 
Great  effects  were  said  to  be  pro- 
duced by  macbines  containing  wa- 
ter exposed  to  tbe  sun,  wbicb,  by 
proper  contrivances,  was  raised  in 
tubs,  and  made  to  play  in  jets  of 
various  forms.  Water  was  put  into 
close  vessels  connected  witb  a  cis- 
tern, by  means  of  pipes,  and  as  soon 
as  the  sun  heated  these  vessels,  tbe 
vapour  within  pressed  on  the  sur- 
face of  the  water,  and  caused  it  to 
rise  in  a  tube,  furnished  witb  a 
valve,  in  the  form  of  a  perpetual 
jet;  as  soon  as  tbe  sun  disappeared 
at  night,  however,  the  vaporization 
stopped,  the  valve  in  the  tube  fell, 
and  the  water  in  the  cistern  rushed 
into  the  close  vessels,  by  means  of 
the  pipes,  to  fill  the  vacuum.  On 
the  return  of  the  day,  and  the  sun, 
the  same  process  was  commenced, 
and  thus  continued  for  an  indefinite 
period.  The  effects  of  these  ma- 
cbines was  increased,  and  higher 
and  more  numerous  jets  were  said 
to  be  obtained  for  ornamental  foun- 
tains, by  inserting  lenses  or  burning 
glasses  in  tbe  tops  or  sides  of  the 
close  vessels,  so  as  to  increase  the 
heat  of  tbe  sun.  It  is  obvious  that 
such  machines  could  not  be  employ- 
ed in  this  country,  where  the  sun 
shines  with  such  moderate  warmth, 
and  tbe  inventor  seems  to  have  had 
our  northern  situation  in  view;  for 
he  says  that  his  machines  are  only 
adapted  for  "  those  places  where 
the  sun  shines  with  tbe  greatest 
heat,  such  as  Spain  and  Italy,  and 
even  there,  they  succeed  best  in 
summer." 

The  first  English  author  who 
mentions  the  possibility  of  moving 
a  machine  by  the  elastic  force  of 
steam,  is  the  learned  and  ingenious 
Bishop  Wilkins.  In  the  following 
passage  of  the  Mathematical  Magic, 
published  in  1648,  indeed,  he  evi- 
dently alludes  to  the  machines  we 
have  formerly  described,  especially 
that  of  Branca.      Speaking  of  pro- 


ducing motion  by  wind  or  air, 
"  something  of  this  nature,"  says 
he,  "  are  the  oelipiles,  which  are 
concave  vessels,  consisting  of  some 
such  material  as  may  endure  tbe 
fire,  having  a  small  hole  at  which 
they  are  filled  with  water ;  and  out 
of  which,  when  the  vessels  are  heat- 
ed, the  air  doth  issue  with  a  strong 
and  lasting  violence.  These  are  fre- 
quently used  for  exciting  and  con- 
tracting of  heat  in  the  melting  of 
glasses.  They  may  also  be  contriv- 
ed for  sundry  other  pleasant  uses ; 
as  for  moving  of  sails  in  a  chimney 
corner;  the  motion  of  which  sails 
may  be  applied  to  the  turning  of  a 
spit  or  tbe  like."  From  this  curious 
passage,  it  would  appear  that  the 
engine  of  Branca,  in  some  form  or 
other,  was  not  only  known,  but 
made  use  of  in  various  ways  in 
England,  at  tbe  time  that  he  wrote. 

MARQUIS  OF  WORCESTER'S 
ENGINE. 

The  origin  of  the  steam  engine 
has,  however,  been  generally  as- 
cribed to  the  Marquis  of  Worcester, 
who  lived  in  the  reign  of  Charles 
the  II.,  and  published,  in  1663,  a 
work,  which  is  well  known  under 
the  name  of  the  "  Century  of  In- 
ventions." The  68th  article  of  this 
century,  is  that  on  which  his  claim 
to  the  invention  of  the  steam  en- 
gine has  commonly  been  considered 
to  rest.  It  is  as  follows :  "I  have 
invented  an  admirable  and  most 
forcible  way  to  draw  up  water  by 
fire ;  not  by  drawing  or  sucking  it 
upwards,  for  that  must  be,  as  the  phi- 
losopher calleth  it,  infra  sphaeram 
activitatis,  (within  the  sphere  of  its 
activity?)  which  is  but  at  such  a 
distance;  but  this  way  hath  no 
bounder,  if  the  vessels  be  strong 
enough.  For  I  have  taken  a  piece 
of  a  whole  cannon,  whereof  the  end 
was  burst,  and  filled  it  three  quar- 
ters full  of  water,  stopping  and 
screwing  up  tbe  broken  end,  as  also 


332 


THE  GLASGOW 


the  touch-hole,  and  making  a  con- 
stant fire  under  it ;  within  twenty- 
four  hours  it  burst  and  made  a  great 
crack.  So  that,  having  a  way  to 
make  my  vessels,  so  that  they  are 
strengthened  by  the  force  within 
them,  and  the  one  to  fill  after  the 
other,  I  have  seen  the  water  run 
like  a  constant  stream  forty  feet 
high.  One  vessel  of  water,  rarified 
by  fire,  driving  up  forty  of  cold 
water,  and  a  man  that  tends  the 
work,  has  but  to  turn  two  cocks ; 
that  one  vessel  of  water  being  con- 
sumed, another  begins  to  force  and 
refill  with  cold  water,  and  so  suc- 
cessively ;  the  fire  being  tended  and 
kept  constant,  which  the  self  same 
person  may  likewise  abundantly 
perform  in  the  interim  between  the 
necessity  of  turning  the  said  cocks." 


A  variety  of  opinions  have  been 
given  respecting  this  passage,  which, 
to  say  the  least  of  it,  is  obscure 
enough,  some  maintaining  that  the 
idea  of  a  steam  engine  is  distinctly 
conveyed  in  it,  and  others  affirming 
directly  the  contrary.  Professor 
Robison  says,  that  "  this  account, 
although  by  no  means  fit  to  give  us 
any  distinct  notion  of  the  structure 
and  operation  of  his  engine,  is  ex- 
act, as  far  as  it  goes,  agreeing  pre- 
cisely with  what  we  know  of  the 
subject."  He  afterwards  adds,  how- 
ever, that  it  could  instruct  no  per- 
son who  was  not  sufficiently  ac- 
quainted with  the  properties  of 
steam,  to  be  able  to  invent  the  ma- 
chine himself." 

(To  he  continued,) 


SPECIMEN   OF  THE  ALGEBRAIC  EXERCISES 

Performed  by  the  Students  of  the  Mathematical  Class,   Anderson's  Institution. 


Equations, 

Solvable  hy  Multiplication 


1.  Divide  the  number  75  into 
two  such  parts,  that  three  times  the 
greater  shall  exceed  seven  times  the 
less  by  15. 

Let  X  zz  the  greater  part. 
Then  75  —  x  =  the  less  part ; 
Hence,  3  a?  =  7  (75  —  x)   -f-  15, 
per  question.  "" 

Or,  3  ^  =  525  —  7a?  -f- 15,  whence 
Sx  -{.    707=525  4-  15  by  trans. 
Or,   10a?=:540,  whence 

x=z  54,  greater  part, 
and  75  —  x=  21,  less  part. 

2.  Two  boards  are  equal  in  area ; 
the  breadth  of  the  one  is  1 8  inches, 
and  that  of  the  other  16  inches,  and 
the  difference  of  their  lengths  is  3 
inches  ;  required  the  length  of  each 
and  area  of  both  ? 

Let  X  =  the  length  of  the  one. 
Then  a?  -|-  3  =  the  length  of  the 
other;  hence,  18  x  :zz  16  (x  -{^  3) 
per  question. 


(Continued  from  page  285,  Vol.  II.) 

Or,  18  a;  =  16  ar  +  48,  whence 
18  ^  —  16  0?  =  48  by  trans. 
Or,  2x  =:  48,  whence 

X  =  24,  length  of  the  one, 
and  a?  -f  3  r=  27,  do.  of  the  other; 
Therefore,  18  x  24  =  16  x  27 
=  432  area  of  each. 


3.  Six  gamesters  A,  B,  C,  D,  E, 
and  F,  sat  down  to  play  with  the 
following  sums  on  the  table ;  A, 
£68;  B,  £73;  C,  £83;  D,  £86; 
E,  £84;  and  F,  £61.  A  consta- 
ble happening  to  make  his  appear- 
ance amongst  them,  each  of  the  fel- 
lows seized  as  much  as  he  could, 
and  made  his  escape.  When  they 
met  again,  after  the  hurry  was  over, 
it  appeared  that  if  each  were  to 
give  up  the  following  parts  of  what 
he  had  seized  in  the  scramble, 
namely,  A  i,  B  f,  C  f,  D  f , 
E  f,  and  F  ^,  and  the  amount 
were  equally  divided  among  them, 
then  every  man  would  have  his  own 
money  again ;  how  much  did  each 
man  seize  ? 
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Let  x  =  the  share  each  person 
receives  of  the  money  given  up  by 
the  whole. 

Then,  per  question. 
(68— x)  X  2  =  1 36—2  x  =  A's  seiz. 
(73— x)  X  3=  219— 3x=  B's  do. 
(83— x)x  4  =  332— 4x.:=C's  do. 
(86— x)  X  5  =  430— 5x  =z  D's  do. 
(84— x)  X  6  =504— 6x  =  E's  do. 
(61— x)x  7  =  427— 7x=Fs  do. 


£455=2048-27x=  whole 
seizure ;  but 

27  x  =  2048-445  =  1593,  by 
transposition ; 

whence  x  =  59,  the  sha^-e  requir- 
ed. 

Consequently,  by  substituting  this 
value  of  X  in  the  above  expressions, 
/  we  have 

£ 
(68— 59)  X  2=  9x2=  18A'ssz. 
(73— 59)  X  3=14x3=  42B'sdo 
(83— 59)  X  4==24  X  4=  96  C's  do 
(86—59)  X  3=27  x  5=135  D's  do 
(84—59)  X  6=25  x  6=150  E's  do 
(61— 59)  X  7=  2xV=   14F8do 

£455  Proof. 
Equations  solvable  by  Division, 

1.  A  person  in  play  lost  a  fourth 
of  his  money,  and  then  won  back 
3;?.  He  again  lost  a  third  of  what 
he  now  had,  and  then  won  back 
12^.  Lastly,  he  lost  a  seventh  of 
what  he  then  had,  and  found  he  had 
24*.  remaining;  what  had  he  at 
first? 

Let    28  X  =  money  at  first. 

:J^  =     7  x  ...    lost. 


won,  &c. 
lost. 


...    won. 


I 

21  X 

=    7x 

+  3 
+  1 

14  X 

+  2 
12 

f 

14  X 
=    2x 

+  14 
+     2 

lost. 


12  X  -f-  12  ...  remaining, 
whence  12  x  -j-  12  =  24  per  ques- 
tion: 


or,  12  X  —  12,  and  x  =  1 ; 

Therefore,  28  x  =  28*.  money  at 
first. 

2.  It  is  required  to  divide  the 
number  90  into  four  such  parts, 
that  if  the  first  be  increased  by  2 ; 
the  second  diminished  by  2 ;  the 
third  multiplied  by  2;  and  the 
fourth  divided  by  2 ;  the  sum,  dif- 
ference, product,  and  quotient,  shall 
be  all  equal. 

Let  X  =  the  equal  result,  then 
per  question, 

X  —  2=  first  part. 
X  -f-  2  r=  second  do. 

—       =  third  do. 

2 

2  X    =  fourth  do. 


and  4^  X    =  90 per  question; 

or,  9  X    =  180, 

whence,  x    =  20, 
Consequently, 

20  —  2  =  18,  first  part. 

20  +  2  =  22,  second  do. 

?^  =     10,  third  do. 

20  -t-  2  =    40,  fourth  do. 

3.  A  person  has  two  horses  and  a 
saddle,  worth  £50 ;  if  the  saddle  be 
put  on  the  first  horse,  it  will  make 
its  value  double  that  of  the  second  ; 
but  if  it  be  put  on  the  second,  it 
will  make  its  value  triple  that  of  the 
first;  what  is  the  value  of  each 
horse  ? 

Let  2  X  =  value  of  the  first  horse. 


Then,  2  x  -f-  50 


=  X  -f-  25  =  va- 


lue of  the  second  horse, 
and  X  -f  25  -f  50  =  x  +  75  = 
triple  the  value  of  the  first  horse; 
whence  2x  x  3  =  6x  =  x-|-75, 
and  5  X  =  75  ;  therefore  x  =  15. 
Consequently,  2  x  =  30,  value  of 
the  first  horse, 

and  X  4-  25  =  40,  value  of 
the  second  horse. 

(To  he  continued. J 
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ON  THE  MEANING  OF  INERTIA  AS  APPLIED  TO  MATTER. 


Of  the  phenomena  of  nature,  it  may  with 
safety  be  affirmed,  that  a  very  great  pi"o- 
portion  are  owing  to  motion,  or  that  affec- 
tion of  matter,  by  which  it  changes  from 
one  place  to  another.  It  must  be  evi- 
dent, therefore,  that  to  have  clear  notions 
of  the  nature  and  properties  of  motion, 
is  essential  for  all  who  engage  in  the 
study  of  nature. 

The  doctrine  of  motion  rests  on  sevei'aJ 
general  properties  of  matter,  one  of  the 
principal  of  which  is  Inertia.  Inertia, 
as  ascribed  to  matter,  signifies  a  passive 
principle  in  matter,  by  which  bodies  per- 
sist in  their  motion  or  rest,  receive  mo- 
tion in  proportion  to  the  impressing  force, 
and  resist  as  much  as  they  are  resisted. 
Every  change,  according  to  this  definition, 
implies  the  action  of  some  external  im- 
pulse, which  we  call  Force,  and  which 
denotes  that  unknown  cause  producing  a 
change  in  the  state  of  a  body  as  to  mO' 
tion  or  rest. 

The  one  of  these  changes  in  the  state 
of  a  body,  viz.  that  from  rest  to  motion, 
is  the  more  definite  of  the  two,  and  is 
therefoi'e  more  easily  admitted,  since  we 
are  aware  that  it  is  caused  by  some  force. 
But,  that  a  body  will  continue  to  move 
for  ever  uniformly  forward  in  a  right 
line,  until  it  is  acted  upon  by  some  ex- 
ternal force,  is  not  quite  so  evident.  We 
are,  however,  certain,  that  it  is  the  case 
upon  a  little  consideration,  for  our  con- 
stant experience  teaches  us,  that  when- 
ever a  body  moves  in  any  other  direction 
than  a  rectilinear  one,  there  is  some  se- 
condary power  which  causes  it  to  deviate 
from  this  course.  This  is  certain,  from 
the  fact,  that  in  every  case  the  deviation 
is  exactly  proportional  to  this  secondary 
power. 

From  our  knowledge  of  the  causes 
which  tend  to  destroy  the  motions  of  bo- 
dies, such  as  those  that  are  to  be  met 
with  in  our  common  experience,  and  by 
which  motion,  in  a  contrary  direction,  is 
communicated  to  bodies,  we  are  entitled 
to  conclude,  that,  any  deviation  from 
uniform  motion,  or  rather  from  the  first 
direction  and  velocity  in  a  body,  is  caused 
by  some  external  force.  When,  farther, 
we  can  show,  that  by  removing,  or  at 
least  lessening  some  of  these  obstructions, 
the  motions  become  more  uniform,  until 
even  in  some  cases  the  deviation  is  scarce- 
ly visible,  we  are  entitled  to  conclude, 
that  there  is  no  tendency  in  matter  it- 
self, either  to  increase  or  to  diminish  any 
motion  impressed  upon  it. 


For,  although  resistance  in  matter  is 
certain,  and  real  force  exerted,  yet  it  is 
no  action  in  matter,  nor  is  matter  active 
in  exerting  it ;  and  we  may  rather  con- 
sider it  as  reaction,  since  it  is  never  ex- 
erted until  matter  is  first  acted  upon. 
From  this,  it  is  evident,  that  in  no  case 
does  matter  ejffect  a  change  in  itself,  either 
of  motion  or  of  rest.  It  has  a  force,  so 
to  speak,  to  remain  inactive,  and  it  has 
this  force  equally  in  a  state  of  rest  or  of 
motion  ;  for  we  have  seen  above,  that  a 
body  of  rest  has  no  power  to  put  itself  in 
motion,  and,  consequently,  that  without 
any  impulse,  it  will  not  mo\e  at  all;  and 
we  have  also  seen,  that  when  in  motion, 
it  has  no  power  to  stop  itself. 

Every  motion  which  we  institute  is 
constantly  exposed  to  a  succession  of 
forces,  which,  although  when  taken 
singly,  are  trivial  and  incapable  of  pro- 
ducing any  important  retardation,  yet 
when  combined  and  taken  collectively, 
present  considerable  opposition.  Although 
we  cannot  wholly  remove  these  retarding 
forces,  we  may  lessen  them  to  such  a 
degree  as  to  render  them  almost  wholly 
imperceptible ;  and  where  we  cannot  ef- 
fect this,  we  can,  by  means  of  calcula- 
tions, determine  the  quantity  of  resist- 
ance. 

Thus,  in  the  case  of  a  body  projected 
perpendicularly  upwards,  with  a  velocity 
which  would,  independently  of  gi'avity, 
cause  it  to  ascend  a  certain  number  of 
feet  per  second ;  it  will,  in  consequence 
of  the  action  of  gravity,  have  its  velocity 
greatly  diminished.  So  accurately  can 
we  ascertain  indeed,  the  greatest  height 
to  which  a  body  willascend,  when  thrown 
upwards  with  any  given  velocity,  that  it 
is  only  necessary  to  find  the  space  through 
which  a  body  must  fall  to  generate  that 
velocity,  and  the  time  it  would  be  in 
descending  through  that  space,  which 
will  be  precisely  the  same  as  the  height 
through  which  it  will  ascend,  and  the 
time  of  its  ascent. 

The  existence  of  Inertia,  in  the  case 
of  man  or  of  animals,  says  a  writer  upon 
this  subject,  may  be  doubted  by  a  novice 
in  philosophy,  since  we  perceive  that  they 
can  easily  move  themselves  when  at  rest, 
and  when  in  motion  can  with  equal  ease 
stop  ;  but  this  must  be  accounted  for  from 
the  fact,  that  a  general  impulse  is  received 
in  these  cases,  at  the  commencement  of 
life ;  and  that  all  the  actions  of  man  or 
of  the  inferior  animals,  are  the  conse- 
quences of  this  original  impulse.      The 
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Origin,  dependence,  and  modifications  of 
this  original  impulse  cannot  be  ascer- 
tained by  us ;  our  faculties  are,  indeed, 
of  too  limited  a  nature  to  explain  it  in 
any  way. 

In  fine,  matter  resists  either  by  its 
internal  constitution,  as  it  is  a  solid  ex- 
tended substance,  or  by  something  exter- 


nal. If  it  resists  in  the  latter  way,  it  is 
from  the  impulse  of  other  matter,  but  it 
must  resist  internally,  or  the  impulse 
will  produce  no  effect.  It  is  evident, 
therefore,  that  Inertia  is  inseparable 
from  matter,  and  must  be  an  essential 
property  of  it. 

D. 


ON    THE 


DISTINCTION 
UNIFORMLY 


BETWEEN    UNIFORM    MOTION    AND 
ACCELERATED    MOTION. 


In  uniform  motion,  the  velocity  under- 
goes no  change,  that  is,  the  space  passed 
over,  and  the  time  in  which  it  is  passed 
over,  continue  uniformly  the  same  ;  the 
velocity  always  bringing  before  us  a  mea- 
sure of  length,  proportionate  to  that  of 
the  time.  The  velocity  then  undergoes 
no  change,  and  is  constant ;  but  it  is  by 
no  means  incompatible  with  uniformity 
of  motion,  that  the  direction,  or  the  line 
of  action,  should  undergo  a  change.  But, 
in  what  manner  is  the  velocity  or  direc- 
tion of  uniform  motion  produced  ?  It  is 
produced  by  a  single  impulse,  or  the  ac- 
tion of  any  mechanical  force.  A  body 
at  rest  would  necessarily  continue  in  that 
state  for  ever,  were  it  to  meet  with  no 
impelling  force  to  set  it  in  motion.  And, 
therefore,  at  the  time  when  the  velocity 
begins,  there  must  be  a  force  applied  to 
the  moving  body,  when  the  state  of  the 
body  will  be  changed.  In  the  same 
manner,  we  know  that  when  a  force  is 
applied,  it  is  natural  for  the  moving  body 
to  continue  incessantly  in  that  motion  at 
which  it  first  set  out,  until  some  resist-r 
ance  brings  it  to  rest,  by  ^vhat  is  called 
the  medium  through  which  the  body 
moves.  Now,  the  same  force  being  al- 
ways applied  at  every  succeeding  ad- 
vancement, the  motion  proceeds  uni- 
formly, according  to  the  nature  of  the 
original  impulse.  Such  is  the  nature 
and  the  efficient  causes  of  uniform  mo- 
tion. 

Uniformly  accelerated  motion  again, 
is  that  in  which  the  velocity  increases  in 
proportion  to  the  time.  The  velocity  is 
never  the  same  in  this  case,  but  con- 
stantly varies  in  consequence  of  the  ac- 
tion of  gravity.  Hence,  it  is  evident, 
that  the  motion  is  produced  by  a  con- 
stant succession  of  impulses,  and  without 
resistance.  It  is  not,  as  in  the  former 
case,  by  one  single  blow,  but  by  a  variety 
of  forces  applied  at  ditferent  times.  It 
is  natural  to  think,  that,  since  the  weight 
of  any  body  cannot  be  drawn  from  it  by 
any  rapidity  of  motion,  the  velocity  must 


vary  accoi'ding  to  the  time,  otherwise 
the  time  would  be  thrown  out  of  the  ac- 
count, whereas  it  is  by  means  of  time,  as 
well  as  of  space,  that  we  measure  motion 
in  general. 

We  would  not,  however,  be  so  apt  to 
argue  that  the  motion  continues  uni- 
formly Avith  the  time.  We  can  only 
learn  this  from  minute  observation  and 
experiment.  How,  then,  are  we  to  as- 
certain and  prove  that  the  motion  of 
gravity  is  uniformly  accelerated  ?  We 
must  notice  whether  equal  increments  of 
velocity  take  place  in  equal  time.  Now, 
there  are  some  difficulties  here  which  are 
not  easily  overcome.  How  can  we  as- 
certain the  degree  of  velocity,  when  that 
velocity  is  perpetually  changing,  in  con- 
sequence of  the  varied  impulses  ? 

The  only  means  which  we  can  adopt, 
with  satisfactory  evidence,  is  to  refer  not 
to  the  velocity,  but  to  the  space  passed 
over  in  a  certain  unit  of  time.  Velocity, 
we  have  said,  includes  time  and  space. 
If  no  change  takes  place  in  the  velocity, 
while  the  space  is  passed  over,  the  space 
will  be  equal  to  the  time.  But  when 
there  is  a  change  in  the  velocity,  there  is 
a  difficulty  in  ascertaining  the  precise 
period  at  which  we  may  calculate  the 
time.  In  order  to  do  this,  it  has  been 
found  and  proved  by  experiment,  that 
the  space  passed  over  will  always  bear  a 
proportion  to  the  time  ;  and  if  we  ascer- 
tain the  space  passed  over  in  one  unit  of 
time,  it  is  easy  to  calculate  from  the  ve- 
locity which  is  required  to  cause  that  mo- 
tion in  that  time,  what  will  be  the  space 
passed  over  at  another  period  of  time,  at 
the  same  or  at  a  different  rate ;  for  the 
spaces  are  as  the  squares  of  the  times. 

Thus,  time  and  space  are  the  only 
means  we  have  of  ascertaining  the  velo- 
city. The  difficulty  of  ascertaining,  in 
various  degrees  of  velocity,  the  interme- 
diate point  from  which  we  may  calculate 
with  accuracy  and  precision,  is  overcome 
in  uniformly  accelerated  motion,  by  con- 
sidering that  in  it  the  velocity  at  the  be- 
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ginning  and  end  of  any  time,  must  give 
us  it  by  taking  one-half  the  sum  answer- 
ing to  the  time,  in  the  middle,  between  the 
beginning  and  end  of  the  period.   There- 


fore, in  a  second  period  of  time,  the  space 
passed  over  will  be  triple  of  that  passed 
over  in  the  first. 

D. 


SCIENTIFIC 

In  the  beginning  of  the  summer  1817, 
M.  Biot  arrived  in  England,  furnished 
with  an  apparatus  for  determining  the 
length  of  the  pendulum,  the  same,  we  be- 
lieve nearly,  that  was  used  by  Borda  and 
Casslni.  It  was  agreed  that  observations 
on  the  length  of  the  pendulum  should  be 
made  at  London,  at  Edinburgh,  and  at  the 
northern  extremity  of  the  greatest  arc  of 
the  meridian  that  was  to  be  determined  by 
the  trigonometrical  survey  of  Britain,  which, 
as  was  already  known,  must  terminate  in 
Shetland,  between  the  small  Islands  of  Unst 
and  Balta.  M.  Blot,  accompanied  by 
Colonel  Mudge,  his  son  Captain  Mudge, 
and  Dr.  Ollnthus  Gregoiy,  repaired  to 
Edinburgh,  and,  having  made  observations 
at  Lelth  Fort,  embarked  for  Shetland. 
They  were  jelned  by  Captain  Colby,  who 
conducted  the  trigonometrical  survey,  and 
who,  with  the  zenith  sector,  was  about  to 
observe  the  highest  latitude  to  which  his 
system  of  triangles  would  extend.  Colonel 
Mudge  was  forced,  by  bad  health,  to  re- 
turn; M.  Blot  and  Dr.  Gregory  made 
their  observations  separately,  but  In  the 
same  small  Island ;  and  the  former  continu- 
ed tin  late  In  the  season  on  the  barren  rock, 
where  he  was  almost  left  alone,  surrounded 
by  a  stormy  sea,  and  a  dusky  and  Inclement 
sky.  The  spirits  of  a  man  accustomed  to 
the  finer  climates  of  the  south,  must  have 
sunk  In  such  a  situation,  had  they  not  been 
supported  by  his  love  of  science,  and  his 
zeal  for  promoting  its  Interests.  He  has 
written  an  account  of  his  visit  to  Great 
Britain,  and  particularly  of  his  reception  In 
Scotland  and  the  Isles,  drawn  up  in  an  ex- 
cellent spirit,  full  of  good  temper,  cheerful- 
ness, and  a  disposition  to  be  pleased ;  and 
abounding  also  in  judicious  remarks.  The 
Shetland  Isles  seem  particularly  to  have 
interested  him:  and  the  contrast  between 
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the  aspects  which  the  moral  and  physical 
world  presented  in  that  remote  region,  to 
have  struck  him  forcibly.  He  was  pleased 
with  the  kindness,  hospitality,  and  intelli- 
gence of  his  hosts;  and  they,  no  doubt, 
were  filled  with  respect  for  an  illustrious 
stranger,  who,  from  the  centre  of  civiliza- 
tion, had  penetrated  into  their  distant  isle, 
and  was  connecting,  with  the  researches 
and  the  renown  of  Science,  the  obscure  and 
sequestrated  corner  in  which  Providence 
had  fixed  their  habitation.  He  must  have 
experienced  feelings  of  high  gratification,  on 
couslderlng  that  he  had  now  assisted  in  de- 
fining both  extremities  of  a  line,  extending 
from  the  most  southerly  of  the  Balearic  to 
the  most  northerly  of  the  Shetland  Isles, 
the  longest  that  the  finger  of  Geometry  had 
yet  attempted  to  trace,  or  her  rod  to  mea- 
sure, on  the  surface  of  the  earth  ; — a  work 
that,  in  all  ages,  it  will  be  the  boast  of  the 
nineteenth  century  to  have  aceompllshed. 
The  dlff"erent  aspects  of  nature,  at  the  re- 
mote stations,  which  he  had  successively 
occupied,  would  not  fall  to  pi-esent  them- 
selves with  all  the  force  that  contrast  can 
bestow ; — the  bright  sun,  the  cloudless  skies 
of  the  south,  the  glowing  tints  and  the  fine 
colouring  of  the  Mediterranean,  compared 
with  the  misty  Isle  on  which  he  now  stood, 
and  the  tempestuous  ocean  which  was  rag- 
ing at  his  feet.  If  he  turned  to  the  moral 
world,  the  contrast  was  also  great,  but  it 
was  reversed ;  and  he  would,  perhaps,  think 
of  the  fierce  barbarians  before  whom  he  or 
his  companions  had  been  forced  to  fly,  when 
the  lonely  Islander  was  opening  his  cottage 
to  receive  him,  and  defend  him  from  the 
storm.  He  would  not  then  fall  to  re- 
flect, how  much  more  powerful  moral 
causes  are,  than  physical,  in  determining  the 
good  or  evil  of  the  human  character.  —  Play- 
fair. 
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HISTORICAL  ACCOUNT  OF  THE  ORIGIN  AND  CONSTRUCTION 
OF  STEAM  ENGINES. 

(Continued  from  page  332,  Vol.  II.) 


MARQUIS  OF  WORCESTER'S 
ENGINE. 
An  attempt  has  frequently  been 
made  to  conceive,  or  construct  a 
machine,  which  should  correspond 
to  all  the  conditions  of  the  Marquis's 
engine.  The  following  is  one  re- 
cently given  by  Professor  Milling- 
ton.  Two  hollow  spherical  vessels 
are  placed  in  a  reservoir  of  water, 
having  two  pipes  proceeding  from 
them,  in  a  vertical  direction,  till 
they  reach  a  boiler,  situated  above 
the  reservoir;  they  are  then  bent 
down,  and  the  ends  inserted  in  the 
boiler;  on  the  bend  of  each  tube  is 
placed  a  stop-cock  to  shut  off  the 
communication  between  the  boiler 
and  the  vessels.  From  the  sides  of 
these  vessels  proceed  two  other 
pipes  in  a  horizontal  direction,  hav- 
ing valves  opening  outwards,  very 
near  each  other  in  the  centre  where 
they  meet,  and  terminating  in  a  sin- 
gle pipe;  from  this  rises  a  pipe,  40 
feet  high,  and  terminates  in  a  higher 
reservoir  for  the  water  that  is  raised. 
In  the  bottom  nearly  of  the  spherical 
vessels  are  placed  two  other  valves, 
opening  inwards,  and  other  two  very 
short  pipes  connected  with  them. 
A  sufficient  quantity  of  steam  be- 
ing supposed  to  be  generated  in  the 
boiler,  and  one  of  the  stop-cocks 
opened,  so  as  to  allow  a  free  com- 
munication between  the  boiler  and 
the  vessels  in  the  reservoir,  the 
steam  will  descend  in  one  of  the 
pipes  into  the  vessel  connected  with 
it,  and  expel  all  the  water  or  air  it 
may  contain,  through  its  own  valve, 
and  force  it  into  the  middle  pipe, 
which  will  deliver  it  into  the  higher 
reservoir.  The  first  stop-cock  being 
shut,  and  the  valve  near  the  bottom 
of  one  of  the  spherical  vessels  being 
freed  from  the  pressure  of  the  elas- 


tic vapour,  it  will  be  forced  inwards 
by  the  pressure  of  the  water  in  the 
reservoir,  which  will  speedily  fill 
that  vessel.  The  second  stop-cock 
being  now  opened,  the  steam  from 
the  boiler  raises  the  water  in  the  se- 
cond spherical  vessel  up  the  middle 
pipe,  by  opening  its  own  valve  and 
shutting  the  opposite  one,  and  fills 
the  higher  reservoir  as  before. 
W^hen  the  second  vessel  is  filled  with 
steam,  the  second  stop-cock  is  then 
shut,  and  the  water  in  the  reservoir 
rushes  in  and  fills  that  vessel  as  be- 
fore. The  first  stop-cock  is  now 
opened,  and  the  steam  again  expels 
the  water  from  its  vessel,  and  so 
on  successively,  as  long  as  steam 
is  produced  in  the  boiler,  and  the 
two  stop-cocks  are  opened  and  shut 
alternately. 

This  engine,  according  to  the 
Professor,  corresponds  so  far  with 
the  Marquis  of  Worcester's  descrip- 
tion, where  he  says,  that  "  a  man 
has  but  to  turn  two  cocks,  and  that 
one  vessel  of  water  being  consumed, 
another  begins  to  force  and  refill." 

The  condensation  of  the  steam 
opens  and  shuts  the  valves,  and  fills 
the  vessels,  but  this  use  of  the  va- 
cuum seems  not  to  belong  to  the 
Marquis's  invention,  as  he  states, 
that  "  the  water  is  not  raised  by 
drawing  or  sucking  it  upwards." 
The  terms  "  force  and  refill,"  in  his 
account,  would  seem  to  lead  to  a 
supposition,  that  these  operations 
were  going  on  at  the  same  moment, 
in  the  same  vessel.  The  arrange- 
ment of  pipes,  stop -cocks,  and 
valves,  in  the  precedmg  machine, 
can  scarcely  be  ascribed  to  the 
original  inventor. 

The  "admirable  method  of  draw- 
ing up  water  by  fire,"  appears  to  have 
been  his  favourite  project ;  for  he 
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afterwards  wrote  a  work,  giving  an 
account  of  its  extraordinary  uses 
and  powers,  under  the  title  of  an 
"  Exact  and  true  Definition  of  the 
most  stupendous  water-command- 
ing Engine,  invented  by  the  Right 
Honourable  and  deservedly  to  be 
praised  and  admired  Edward  Som- 
erset, Lord  Marquis  of  Worcester, 
and  by  his  Lordship  himself  pre- 
sented to  his  most  excellent  Ma- 
jesty Charles  the  Second,  our  most 
gracious  Sovereign."  This  work, 
instead  of  a  definition,  contains  only 
an  enumeration  of  the  marvellous 
uses  of  his  invention,  as  vaguely 
and  obscurely  written  as  those  in 
the  cenmry  of  Inventions.  Al- 
though one  cannot  but  wonder  at 
the  boasting  style  in  which  he  writes 
and  bepraises  himself,  yet  we  differ 
from  those  authors  who  think  that 
he  was  a  mere  boaster,  and  that  he 
never  performed  any  thing  like  the 
experiments  he  describes  The 
story,  at  least  of  his  bursting  the 
cannon  by  the  elasticity  of  steam, 
can  easily  be  put  to  the  test  of  ex- 
periment by  any  one  who  doubts 
the  truth  of  it.  The  tradition  that 
his  attention  was  first  drawn  to  the 
amazing  power  of  steam,  from  ob- 
serving the  lid  of  a  vessel  for'ced  up 
a  chimney,  during  some  culinary 
operations  in  his  chamber,  when 
confined  in  the  Tov/er  of  London, 
is  not  only  probably  the  origin  of 
his  investigations,  but  agrees  with 
ordinary  experience;  for,  in  general, 
it  is  in  the  solitude  of  some  retired 
spot  that  the  mind  of  man  accom' 
plishes  its  greatest  discoveries;  at 
least,  this  appears  to  have  been  the 
case  with  those  of  Newton  and  the 
Marquis  of  Worcester.  The  ideas 
which  prevailed  on  the  nature  of 
the  force  of  steam  previous  to  the 
time  of  the  latter,  must,  no  doubt, 
have  been  very  vague  and  obscure, 
and  the  engines  that  were  construct- 
ed, must  appear  to  be  mere  toys, 


compared  with  those  capable  of  pro- 
ducing the  effects  which  he  contem- 
plated, and  which  there  is  reason 
to  believe  he  partly  carried  into 
execution.  This  opinion  is  very 
much  strengthened  by  the  last  three 
articles  in  the  "  Century  of  Inven- 
tions," which  appear  to  us,  from  the 
suggestion  of  a  very  ingenious 
friend,  to  hint  more  distinctly  at 
the  nature  and  operation  of  the  at- 
mospheric engine,  than  has  perhaps 
ever  been  supposed.  They  are  as 
follows : 


98.  An  engine,  so  contrived,  that 
working  the  primum  mobile  forward  or 
backward,  upwaid  or  downward,  circu- 
larly or  cornerwise,  to  and  fro,  straight, 
upright  or  downright,  yet  the  pretended 
operation  continueth,  andadvanceth  none 
of  the  motions  above-mentioned,  hinder- 
ing, much  less  stopping,  the  other;  but 
unanimously  and  with  harmony  agree- 
ing, they  all  augmejit  and  contribute 
strength  unto  the  intended  work  and  ope- 
ration; and,  therefore,  I  call  this  a  semi- 
omnipoloit  engine,  and  do  intend  that  a 
model  thereof  be  buried  with  me. 

99.  How  to  make  one  pound  weight 
to  raise  an  hundred  as  high  as  one  pound 
falleth,  and  yet  the  hundred  pound  de- 
scending, doth  what  nothing  less  than 
one  hundred  pound  can  efllect. 

100.  Upon  so  potent  a  help  as  these 
two  last-mentioned  inventions,  a  water- 
Avork  is,  by  many  years'  experience  and 
labour,  so  advantageously  by  me  con- 
trived, thf^t  a  child's  force  bringeth  up, 
an  hundred  foot  high,  an  incredible  quan- 
tity of  water,  even  two  feet  diameter,  so 
naturally,  that  the  work  will  not  be  heard 
even  into  the  next  room;  and  with  so  great 
ease  and  geometrical  sy7nmetry,  that  though 
it  work  day  and  night,  from  one  end  of  the 
year  to  the  other,  it  will  not  require  forty 
shillings  reparation  to  the  whole  engine,  nor 
hinder  one's  day-work;  *  and  I  may  bold- 
ly call  it  the  most  stupendous  work  in 
the  whole  world ;  not  only,  with  little 
charge,  to  drain  all  sorts  of  mines,  and 
furnish  cities  with  water,  though  never 
so  high  seated,  ^s  well  to  keep  them 
sweet,  running  through  several  streets, 
and  so  performing  the  work  of  scaven- 
gers, as  well  as  furnishing  the  inhabitants 

*  I'he  words  marked  in  Italics  are  said  not  to 
be  in  the  original  IVIS. 
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with  sufficient  water  for  their  private 
occasions;  but  hkewise  supplying  rivers 
with  sufficient  to  maintain  and  make 
them  portable  from  town  to  town,  and 
for  the  bettering  of  lands  all  the  way  it 
runs ;  with  many  more  advantageous  and 
yet  greater  effects  of  profit  admirable 
and  consequence.  So  that  deservedly  I 
deem  this  invention  to  crown  my  labours, 
to  reward  my  expenses,  and  make  my 
thoughts  acquiesce  in  way  of  further  in- 
ventions ;  this  making  up  the  whole  cen- 
tury, and  preventing  any  further  trouble 
to  the  reader  for  the  present,  meaning  to 
leave  to  posterity  a  book,  wherein,  under 
each  of  these  heads,  the  means  to  put  in 
execution,  and  visible  trial,  all  and  every 
of  these  inventions,  with  the  shape  and 
form  of  all  things  belonging  to  them, 
shall  be  printed  by  brass  plates. 

Our  friend   suggests,    that   the 
primum  mobile  spoken  of  by  the 
inventor,  in  the  98th  article,  is  no 
other  than  the  atmosphere  itself, 
whicli  certainly  rendered  the  engine 
very  powerful,  though  it  fell  short 
of  being  semi-omnipotent.    And,  as 
to  the  idea  of  a  model  being  buried 
with  him,  it  is  only  an  ingenious  and 
poetical  mode  of  expressing  the  fact, 
that  common  air  must  be  shut  up 
in  his  tomb  along  with  him.     The 
99th  article  expresses,  in  most  ex- 
act terms,  the  operation  of  the  en- 
gine, by  means  of  the  piston  and 
vacuum  formed  under  it,  and  the 
motion  of  the  lever  or  beam.    The 
100th  article  explains,  in  a  manner 
truly  prophetic,  and  wonderful,  the 
effects  produced  by  this  engine,  of 
which  the  chief  object  appears  to 
have  been  the  raising  of  water,  and 
it  is  well  known  that  draining  mines 
and  coal-pits,  was  their  principal  use 
for  more  than  a  century.    The  de- 
scription of  its  utility  in  introducing 
water  into  cities,  as  we  have  it  in 
Glasgow  at  this  day,  is  admirable, 
and  shows,    that  the  author  was 
worthy  of  greater  esteem  than  we 
have  reason  to  believe  he  enjoyed 
from   his  cotemporaries.     Indeed, 
what  can  be  more  true,  and,  at  the 
same  time,  more  beautiful,  than  his 


idea  of  rendering  ^<  rivers  portable 
from  town  to  town."  Have  we  not 
seen  it  verified?  Are  not  some  ca- 
nals in  England  wholly  supplied 
from  rivers  by  means  of  the  steam 
engine  ?  If  Brindley  was  admired 
for  his  answer,  when,  upon  being 
asked  what  he  thought  rivers  were 
made  for,  he  replied,  "  To  feed  ca- 
nals," shall  w^e  not  admire  Worces- 
ter for  a  more  beautiful  idea,  and 
give  him  equal  credit  for  the  concep- 
tion of  its  practicability  ?  That  he 
did  not  carry  all  his  ideas  into  exe- 
cution, does  not  seem  to  have  been 
so  much  his  fault  as  that  of  the  age 
in  which  he  lived.  But  it  has  often 
happened  that  an  individual  has 
not  only  suggested  an  idea,  but 
made  several  valuable  steps  towards 
its  completion,  when  the  ignorance, 
or  the  folly,  or  the  w^ant  of  public 
spirit  in  his  cotemporaries,  has  pre- 
vented its  accomplishment,  and  left 
the  glory  of  the  invention  to  others. 

MORELAND'S  ENGINE. 

In  the  year  16S3,  Sir  Samuel 
Moreland  exhibited  an  apparatus  for 
raising  water  by  steam  before  the 
King  of  France,  at  St.  Germains, 
but  he  appears  to  have  been  unsuc- 
cessful in  his  application  to  that 
Court  for  encouragement  in  his  in- 
vention. No  description  of  his  appa- 
ratus, or  the  mode  of  its  action,  is 
known  to  exist.  The  results  of 
some  experiments,  however,  made 
by  Sir  Samuel  upon  tlie  elasticity 
of  steam,  are  still  preserved  among 
the  manuscripts  in  the  British  Mu- 
seum. His  account  of  these  ex- 
periments is  in  French,  written  on 
vellum,  in  a  very  beautiful  hand, 
and  highly  ornamented.  The  vo- 
lume, on  the  title  page,  is  said  to 
have  been  presented  to  the  King  of 
France  by  Sir  Samuel  Moreland, 
Master'  of  Mechanics  to  the  King 
of  Engbnd.  It  is  rather  a  remark- 
able performance  for  the  period  at 
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which  it  was  written,  as  the  follow- 
ing extract  will  show :  "  Water 
being  evaporated,"  says  he,  "  by 
the  force  of  fire,  its  vapour  occu- 
pies a  much  larger  space,  (about 
two  thousand  times,)  than  it  occu- 
pied before.  And  its  power  is  so 
prodigious,  as  if  it  were  closely 
confined,  to  burst  a  cannon;  but, 
being  governed  upon  statical  prin- 
ciples, and  by  science  reduced  to 
measure,  weight,  and  balance,  it 
then  bears  itself  quietly  under  the 
harness,  (like  good  horses,)  and  be- 
comes of  great  use  to  mankind,  par- 
ticularly for  the  raising  of  water, 
according  to  the  following  TIble, 
which  shows  the  number  of  pounds 
(French)  weight,  which  may  be 
raised  to  the  height  of  six  inches 
eighteen  hundred  times  a  minute, 
in  cylinders  about  half  filled  with 
water,  as  well  as  the  different  dia- 
meters and  depth  of  the  cylinders. 


60 
70 

80 
90 


[94400 
.226000 
.259000 
.291610 


CYLINDEKS. 

Diameter. 

Length.      Weight  to  be  raised. 

1  foot  ^ 

.    2  feet  , 15  lbs. 

2  feet  ^ 

4 120 

3  

6  ^   405  _. 

4 

8  ^    960.^ 

5 

10  ^ 1875  _. 

6  _  _. 

12           3240 

In  the  following  columns,    the 

first  denotes  the  number  of  cylin- 

ders, having  each  a  diameter  of  six 

feet  and 

a  length  of  twelve  feet, 

which  are  required   to   raise   the 

number  of  pounds  weight  of  water 

contained 

in  the  second  column  : 

Cylinders. 

muer. 

1 

3240 

2  .     , 

^ 6480 

3 

9720 

4 

12960 

o 

„_, ^ 10200 

6 

19440 

7  . 

22080 

8 

259^^0 

0 

29160 

10 

^ , 32400 

20 

64800 

30 '^ 

_^^ 97200 

40  , 

^^.^ 1 29600 

50  __ 

«.r^.v^     ^ ^162000 

It  is  remarkable  that  these  re- 
sults" of  the  experiments  by  Sir 
Samuel,  which  must  have  been 
made  with  considerable  care,  agree 
more  nearly  with  those  of  the  pre- 
sent day  than  could  have  been  ex- 
pected ;  and  that  his  estimate  of  the 
rate  of  expansion  of  water,  when 
converted  into  steam,  coincides  with 
that  of  the  most  recent  work  on 
the  subject.  He  says,  in  the  above 
passage,  that  steam  is  "  about  2000 
times"  the  volume  of  the  water 
which  produced  it;  Desaguliers, 
Ferguson,  and  many  others,  stated 
it  at  14',000  times!  Professor  Ro- 
bison  gave  the  result  of  Mr.  Watt's 
experiment  as  between  1800  and 
1900  times  only.  Sir  Samuel's 
method  also  of  stating  the  quantity 
of  water  which  may  be  raised  to  a 
certain  height  a  given  number  of 
times  in  a  minute,  is  still  followed 
by  modern  engineers;  he  is,  on 
these  accounts,  entitled  to  the  merit 
of  being  considered  as  the  first  ac- 
curate experimenter  on  the  elastic 
force  of  steam. 

PAPIN'S    ENGINE. 

The  next  inventor  in  the  history 
of  the  steam  engine  was  Dr.  Papin, 
a  Frenchman.  His  first  project 
was  to  procure  a  first  power  by 
means  of  an  air  pump,  to  transmit 
to  considerable  distances  the  action 
of  a  mill  through  the  medium  of 
pipes.  The  cylinders  of  air  pumps, 
at  one  extremity,  were  made  to 
communicate  by  pipes,  with  equal 
cylinders  placed  at  the  other  and 
distant  end,  which,  by  some  inter- 
mediate mechanism,  were  there 
connected  to  the  piston-rods  of  the 
pumps  of  a  mine.  When  the  mill 
was  put  in  motion  by  a  fall  of  wa- 
ter or  otherwise,  tlic  pistons  of  the 
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cylinders  to  which  it  was  attached 
were  elevated  or  depressed,  as  it 
might  be,  and  the  pistons  at  the 
other  distant  extremity  of  the  pipe 
had  an  opposite  motion  up  or  down. 
When  the  pistons  attached  to  the 
mill  were  elevated,  the  others  were 
depressed,  and  so  on  in  succession. 
This  project  failed  even  as  an  ex- 
periment, from  the  very  great  re- 
sistance of  the  piston,  even  when 
one  cylinder  was  attached  to  the 
other  by  a  pipe  only  a  few  inches 
in  length,  and  the  slowness  with 
which  the  motion  was  communi- 
cated. The  inventor  attempted  to 
obviate  this,  by  making  a  vacuum 
under  the  cylinder  in  some  other 
way  ,than  that  of  pumping  out  the 
air  by  the  mill.  In  1688  he  pro- 
posed an  improvement,  which  con- 
sisted in  displacing  the  air  in  the 
cylinder  under  the  piston  by  ex- 
ploding gunpowder;  the  power, 
however,  was  found  to  be  tri^mg; 
for,  without  endangering  his  appara- 
tus, he  never  could  make  the  gase- 
ous product  in  the  under  part  of 
the  cylinder  so  entirely  to  fill  its 
capacity  as  to  have  no  air  under 
the  piston.  Dr.  Hooke  and  others, 
who  had  heard  of  both  of  Papin's 
projects,  showed  him  that  however 
perfect  the  exhaustion  might  be  in 
each,  if  the  pipe  of  communication 
were  of  any  length,  the  compressi- 
bility of  the  air,  independent  of 
friction,  was  so  great  that  unless 
his  cylinder  or  stroke  of  the  piston 
was  enormously  long,  the  motion 
of  the  piston  at  the  other  end  would 
be  imperceptible.  In  1690,  he  pub- 
lished a  description  of  this  mode  of 
using  gunpowder,  and  the  idea  of 
transmitting  motion  to  a  great  dis- 
tance was  fulfilled  by  his  forming 
a  vacuum  not  only  under  the  pis- 
ton, but  in  the  pipe  of  communica- 
tion. This  plan,  though  ingenious, 
was  however  nearly  impracticable, 
from  the  great  difficulty  of  abstract- 


ing the  air  by  the  air  pump  or  gun- 
powder ;  to  obviate  this,  he  pro- 
posed to  employ  steam  to  form  the 
vacuum  under  the  piston,  and  also 
to  raise  the  piston  by  its  elasticity. 
In  these  investigations,  he  shows 
that  a  little  water  changed  into 
steam,  produces  an  elastic  power 
like  air;  but  that  it  totally  disap- 
pears when  chilled  and  changes  into 
water;  by  this  means  he  saw  that  a 
machine  could  be  so  contrived,  as, 
with  a  small  fire  at  a  trifling  ex- 
pense, to  produce  a  perfect  vacuum. 
In  developing  another  scheme, 
"  Where  there  may  not  be  the  con- 
veniency  of  a  near  river  to  ply  the 
aforesaid  engine,"  (1685,)  he  pro- 
poses alternately,  "  turning  a  small 
surface  of  water  unto  vapour  by 
fire  applied  to  the  bottom  of  the 
cylinder  that  contains  it;  which  va- 
pour forces  up  the  plug  (or  piston) 
in  the  cylinder  to  a  considerable 
height,  and  which,  as  the  vapour 
condenses,  (as  the  water  cools  when 
taken  from  the  fire,)  descends  again 
by  air's  pressure,  and  is  applied  to 
raise  water  out  of  the  mine."  Had 
this  happy  idea  been  submitted  to 
experiment,  there  is  no  doubt  but 
he  would  have  produced  the  At- 
mospheric Engine.  Yet,  although 
the  merit  of  a  first  idea  is  due  to 
this  ingenious  mechanician,  the 
merit  of  putting  it  into  practice  is 
due  to  another. 

SAVERY'S  ENGINE. 

Soon  after  this,  from  the  inade- 
quacy of  tlie  ordinary  means  to 
drain  mines,  among  many  others, 
the  attention  of  Mr.  Savery,  a  sea 
captain,  was  directed  to  the  inven- 
tion of  some  machinery  to  diminish 
the  labour  and  expense  attending 
such  operations.  Having  invented 
an  engine  for  this  purpose,  he  ex- 
hibited a  model  of  it  before  King 
William,  at  Hampton  Court;  and 
tlie  success  of  the  experiment  ap- 
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peared  so  satisfactory,  that  the  King 
became  warmly  interested  in  the 
plan.  In  1699,  he  obtained  a  pa- 
tent, erected  some  engines,  and 
made  a  trial  of  one  before  the  Roy- 
al Society.  His  engine  consisted 
of  two  boilers,  such  as  are  used  for 
brewing,  connected  together  at  the 
top  by  a  pipe,  and  fixed  in  a  good 
double  furnace,  and  so  contrived 
that  the  flame  of  the  fire  may  cir- 
culate around  them.  The  two  boil- 
ers had  two  small  guage  pipes  and 
cocks  at  the  top,  by  which  they 
were  filled  with  water;  the  great 
boiler  was,  however,  filled  only  two- 
thirds,  and  the  small  one  quite  full. 
The  great  boiler  was  furnished  with 
a  regulator  and  handle  at  the  top, 
by  which  the  steam  was  confined 
or  allowed  to  escape  at  pleasure. 
Alongside  of  the  great  boiler,  and 
connected  with  it  by  means  of  pipes 
issuing  from  the  top,  were  placed 
t;wo  pretty  large  vessels  of  an  oval 
form,  for  the  condensation  of  the 
steam;  from  the  bottom  of  each  is- 
sued two  branch  pipes,  connecting 
them  with  a  vertical  pipe,  in  which 
the  water  rose,  when  the  vacuum 
was  formed.  This  pipe  was  double 
to  a  certain  extent,  both  above  and 
below  the  branch  pipes,  each  branch 
of  this  double  part  being  furnished 
with  a  clack  above  and  below  the 
points,  where  they  are  united  into 
one,  to  indicate  the  admission  of  the 
steam  or  air  and  water.  When  the 
great  boiler  was  heated,  the  steam 
was  made  to  issue  with  an  irresistible 
force  from  the  top,  by  pushing  the 
handle  of  the  regulator  as  far  as  it 
would  go ;  by  this  means  one  of  the 
vessels  was  filled  with  steam,  which 
operation  was  indicated  by  the  noise 
of  the  clack  in  the  upper  part  of  the 
branch  of  the  vertical  pipe  connect- 
ed with  it.  The  regulator  was  then 
brought  back,  and  the  steam  being 
prevented  from  entering  the  first 
vessel,  which  was  now  full  of  it, 


was  made  to  fill  the  second  vessel 
in  like  manner,  until  it  had  dis- 
charged its  air  through  the  clack, 
up  the  force  or  vertical  pipe.  In 
the  meantime,  by  the  condensation 
of  the  steam  in  the  first  vessel,  a 
vacuum  was  created,  so  that  the 
water  necessarily  rose  up  through 
the  sucking  or  vertical  pipe,  lifting 
up  the  clack,  and  filling  the  vessel. 
The  second,  in  its  turn,  being  emp- 
tied of  the  air,  the  regulator  was 
pushed  back,  and  the  force  was 
exerted  upon  the  surface  of  the 
water,  which  being  only  heated  by 
steam,  did  not  condense  it,  but 
caused  it  to  press  with  the  elasti- 
city of  air,  and  still  increase  in  its 
elasticity,  till  it  counterpoised  or 
exceeded  the  weight  of  water  as- 
cending in  the  forcing  pipe ;  the 
water  in  this  pipe  was  immediately 
discharged,  when  once  it  reached 
the  top,  which  took  some  time  to 
recover  that  power;  this  being  once 
obtained,  however,  and  the  engine 
working,  it  was  easy  for  any  one 
that  never  saw  it  before,  after  half 
an  hour's  experience,  to  keep  a 
constant  stream  running  out  to  the 
full  bore  of  the  pipe.  On  the  out- 
side of  the  vessel  might  be  seen 
how  the  water  went  out,  as  well  as 
if  it  had  been  transparent;  for  as  far 
as  the  steam  existed  in  the  vessel, 
so  far  was  it  dry  without,  and  so 
hot  as  to  be  scarcely  touchable  by 
the  hand.  But  as  the  water  extend- 
ed, the  same  vessel  was  cold  and 
wet,  where  any  water  had  fallen  on 
it ;  this  cold  and  moisture  vanished 
as  fast  as  the  steam,  in  its  descent, 
took  place  of  the  water.  If  all 
the  water  were  forced  out  by  the 
steam,  when  the  latter  began  to 
pass  through,  it  rattled  the  clack  so 
as  to  give  sufficient  notice  to  pull 
the  regulator ;  this  forced  out  the 
water  from  the  second  vessel  with- 
out the  least  alteration  in  the  stream; 
the  steam  was  prevented  from  going 
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ofF,  (which  would  have  been  a  loss 
of  power,)  by  pulling  the  regulator 
before  the  forcing  vessel  was  quite 
emptied.  A  small  cistern  was  plac- 
ed above  the  great  boiler,  by  turn- 
ing the  cock  of  which  upon  one  of 
the  vessels,  the  water  proceeding 
from  it,  caused,  by  its  coolness,  the 
steam  to  condense,  so  that  the  first 
vessel  was  completely  filled  while 
the  second  was  emptying.  In  the 
same  manner  was  the  steam  in  the 
second  vessel  condensed,  so  that  it 
filled  while  the  first  was  emptying. 
*•  The  labour  of  turning  these  two 
parts  of  the  engine,"  says  the  in- 
ventor, "  namely,  the  regulator  and 
water- cock,  and  tending  the  fire, 
being  no  more  than  what  a  boy's 
strength  can  perform  for  a  day  to- 
gether, and  is  as  easily  learned  as 
their  driving  of  a  horse  in  a  tub-gin; 
yet,  after  all,  I  would  have  men, 
and  those,  too,  the  most  apprehen- 
sive, employed  in  working  the  en- 
gine, supposing  them  more  care- 
ful than  boys."  To  replenish  the 
great  boiler  with  water,  which  re- 
quired about  two  hours,  the  cock 
of  the  small  boiler  was  turned, 
which  cut  off  all  communication 
between  it  and  the  force-pipe, 
with  which  it  was  connected,  for 
the  purpose  of  supplying  it  with 
water.  By  this  means,  the  small 
boiler  became  hot  from  the  fire  be- 
low it,  and  very  soon  gained  that 
strength  which  the  great  boiler  had 
lost  by  sending  forth  its  steam.  The 
water  in  the  small  boiler  being  then 
depressed  by  its  own  steam,  rose 
through  the  connecting- pipe,  be- 
tween the  two  boilers,  and  continu- 
ed running  into  the  great  boiler, 
till  the  surface  of  the  water  was  be- 
low the  surface  of  the  connecting- 
pipe,  in  the  small  boiler.  The  noise 
of  the  clack  in  this  pipe  indicated 
when  the  water  in  the  small  boiler 
was  reduced  to  within  eight  inches 
from  the  bottom,  and  it  was  then 


refilled  as  before :  thus  a  constant 
motion  was  produced,  *<  without 
fear  of  danger,  of  disorder,  or  de- 
cay." To  ascertain  if  the  great 
boiler  was  more  than  half  exhaust- 
ed, the  small  cock  was  turned,  when 
if  the  water  was  above  the  level  of 
the  bottom  of  the  pipe  attached  to 
it,  which  was  half  way  down^  the 
boiler,  it  delivered  water,  but  if  not, 
it  delivered  steam.  So  likewise  it 
showed  if  more  or  less  than  eight 
inches  of  water  were  in  the  small 
boiler,  "  by  which  means,  nothing 
but  a  stupid  and  wilful  neglect  or 
mischievous  design,  carried  on  for 
some  hours,  could  any  way  hurt 
the  engine.  In  short,  the  engine 
was  so  naturally  adapted  to  perform 
what  was  required,  that  even  those 
of  the  most  ordinary  and  meanest 
capacity  might  work  it  for  some 
years  without  its  receiving  any  in- 
jury, if  not  hired  or  employed  by 
some  base  person  to  destroy  it." 

This  engine  which  was  thus  de- 
scribed in  his  book  entitled  the 
"  Miner's  Friend,"  was  applied  by 
Savery  to  the  raising  of  water  to 
palaces,  gentlemen's  seats,  draining 
fens,  and  supplying  houses  with 
water  in  general,  and  pumping  wa- 
ter from  ships;  and  he  erected 
many  of  them  in  England.  The 
power  of  his  engine  he  limited  only 
by  the  strength  of  the  pipes  and 
vessels ;  for,  says  he,  "  1  will  raise 
you  water  500  or  1000  feet  high, 
could  you  find  us  a  way  to  procure 
strength  enough  for  such  an  im- 
mense weight  as  a  pillar  of  water 
that  height ;  but  my  engine  at  60, 
70,  or  80  feet,  raises  a  full  bore  of 
water  with  much  ease."  And  com- 
paring this  performance  of  his  ma- 
chine with  that  by  manual  labour, 
he  continues,  "  I  have  known,  in 
Cornwall,  a  work  with  three  lifts, 
of  about  18  foot  each,  lift  and  carry 
a  34  inch  bore,  that  cost  425.  a-day 
(reckoning  24-  a-day)  for  labour,  be- 
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sides  the  wear  and  tear  of  engines, 
each  pump  having  four  men  work- 
ing eight  hours,  at  14c?.  a  man,  and 
the  men  obhged  to  rest  at  least  a 
third  part  of  that  time.  I  dare  un- 
dertake that  the  engine  shall  raise 
you  as  much  water  for  Sd.  as  will 
cost  you  Is.  to  raise  the  like  with 
your  old  engines  in  coal- pits,  which  ^ 
is  £33,  6s.  8d.  saved  out  of  every 
hundred  pounds;  a  brave  estate 
gained  in  one  year  out  of  such 
great  works !  where  3,  6,  or  it  may 
be  £8000  per  annum  is  expended 
for  clearing  their  mines  of  water 
only,  besides  the  charge  and  repair 
of  engines,  gins,  horses,  &c." 

Except  stating  that  an  engine 
raising  a  column  of  water  60  feet 
high  and  3i  inches  in  diameter,  re- 
quires a  fire-place  20  inches  deep, 


Savery  gives  us  no  information  of 
the  proportions  of  his  engines  in  the 
Miner's  Friend. 

Some  standard  of  reference  was 
necessary  to  give  definite  informa- 
tion of  the  eftect  of  this  new  engine; 
and  Savery  introduced  the  term 
horses  power;  which  is  still  in  very 
general  use.  A  certain  number  of 
horses  were  kept  to  raise  a  certain 
quantity  of  water  to  a  certain  height; 
so  a  steam  engine,  on  Savery 's  con- 
struction, was  called  a  one,  or  a 
two,  or  a  three-horse  engine,  as  it 
raised  the  water  which  had  hitherto 
been  raised  by  one,  or  two,  or  three 
horses. 

[  To  be  concluded  in  our  next,  when  the 
desciiption  of  Ms.    Watts   Engine  tvill 

be  given.  ] 


GALVANIC  ENGINE  FOR  PROPELLING  VESSELS. 


Sir, — In  communicating  my  plan 
of  a  Galvanic  Engine,  No.  XLIIT. 
I  stated,  as  a  reason  for  not  delaying 
it,  the  possibility  that  I  might  other- 
wise be  superseded,  because,  in  that 
case  it  would  have  fallen  to  the 
ground;  and  this,  I  believe,  would 
be  the  feeling  of  every  mind  of  com- 
mon honesty  and  candour.  But, 
behold,  the  event  has  taken  place 
as  I  anticipated.  Several  weeks 
after  the  publication  of  my  plan,  it 
is  boldly  announced  in  the  Chemist 
as  a  new  invention,  and  an  inven- 
tion of  some  other  person,  no  doubt, 
though  I  have  not  been  able  to  pro- 
cure the  Number  of  that  work  which 
contains  the  article,  otherwise  I 
should  have  noticed  it  sooner.  In 
announcing  my  plan,  I  said,  that  I 
had  thought  of  it  for  several 
years;  this  is  a  truth;  but  I  lay  no 
stress  on  that,  as  it  is  only  my  own 
assertion;  neither  need  the  author 
of  the  article  in  the  Chemist  expect 
credit,  if  he  rests  his  claim  on  such 


a  foundation.  The  only  fact  which 
can  substantiate  a  right  of  that  na- 
ture is  priority  of  publication.  My 
description  was  written  and  trans- 
mitted to  you  on  the  15th,  and  pub- 
lished on  the  23d  October ;  and  it 
is  mentioned  in  the  Glasgow  Chro- 
nicle of  the  30th  October;  but 
mark,  the  discovery  in  the  Chemist 
is  noticed  in  the  Glasgow  Chron- 
icle of  the  23d  November,  and  I 
believe  it  was  published  on  the 
Saturday  precedmg,  viz.  the  20th 
November.  You  will  see  by  this, 
that  the  Galvanic  Engine  was  in- 
vented OVER  AGAIN,  aboutamoutli 
after  the  description  of  mine  was 
published.  In  all  attempts  that  have 
been  made  to  appropriate  the  inven- 
tions of  others,  circumstances  have 
generally  favoured  the  imposition ; 
but  to  pretend  to  discover  what  has 
been  published  to  the  world  several 
weeks  before,  is  really  foolish,  I 
hope,  Mr.  Editor,  you  will,  with 
your  usual  spirit  defend  the  char- 
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acter  of  your  own  publication,  and 
the  rights  of  your  Correspondents. 
I  am,  Sir,  your's,  respectfully, 
G.  M. 

Glasgow,  9th  December,  1824. 

Our  Correspondent  really  brings 
a  serious  chargeagainst  the  Chemist 
or  its  Correspondent,  if  such  be  the 
case;  and,  indeed,  we  have  reason 
to  believe  there  is  some  truth  in  it, 


as  we  have  heard  it  from  various 
quarters,  although  we  ourselves  have 
likewise  not  been  able  to  procure  a 
copy  of  the  number  of  that  work 
which  contains  the  article  in  ques- 
tion. We  shall  certainly,  if  we  find 
our  Correspondent  in  the  right,  as 
soon  as  a  copy  comes  to  hand,  as- 
sert both  his  and  our  right  to  the 
honour  of  the  invention. 


ON  THE  FOUR  PRIMARY  LAWS  OF  LIGHT. 


Of  the  various  theories  that  have 
been  given  of  the  mechanism  of 
light,  there  are  two,  vlz.^  those  of 
Descartes  and  Newton,  which  par- 
ticularly deserve  to  be  mentioned. 
The  sensation  we  feel  in  regard  to 
the  change  effected  on  the  appear- 
ances of  bodies  by  light,  is  like  all 
such  primary  sensations,  simple, 
and  therefore  unanalyseable.  Light, 
therefore,  is  an  object  of  the  nature 
of  which  we  can  have  no  idea,  of 
whose  presence  and  effects  we  must 
be  entirely  ignorant,  without  the 
sense  of  vision.  Without  this  pre- 
cious instrument  we  know,  indeed, 
that  its  mechanism  may,  and  in  one 
instance,  has  been  apprehended  ;* 
but  yet  it  is  evident  that  the  cele- 
brated individual  to  whom  I  refer, 
could  have  no  idea  of  the  real  force 
of  the  experiments  and  phenomena 
on  which  the  theory  he  so  ably 
taught  and  inculcated,  did  ultimate- 
ly rest.  To  all,  however,  who  are 
endowed  with  the  sense  of  sight  in 
any  degree  of  perfection,  the  differ- 
ence in  the  sensations  produced  by 
light  and  darkness,  as  also  the  var- 
ieties arising  from  their  several  de- 
grees of  intensity,  are  sufficiently 
familiar.  Now  the  first  step  from 
mere  observation  of  these  effects, 
towards  a  knowledge  of  the  nature 
of  the  productive  cause,  is,  that 
there  must  be  a  fluid  acting  at  once 
on  the  objects  perceived,  and  the 

*  I  allude  to  Dr.  Sanderson's  far- 
famed  case. 


sense  perceiving  them.  This  seems 
to  be  the  first  conclusion  to  which 
the  investigator  of  the  laws  of  na- 
ture comes,  on  perceiving  the  efiects 
of  this  curious  part  of  her  work- 
manship— it  is,  therefore,  an  idea 
that  is  acknowledged  equally  by 
both  of  the  theories  in  question. 
Both  of  these  suppose  the  existence 
of  a  fluid,  and  they  only  differ  in 
regard  to  the  manner  of  its  opera- 
tion. According  to  Descartes,  this 
fluid  is  a  subtile  matter,  widely  dif- 
fused throughout  space,  by  undula- 
tions or  vibratory  motions,  in  which 
produced  by  the  approach  of  lu- 
minous bodies,  light  is  propagated. 
According  to  Newton,  on  the  other 
hand,  light  arises  from  an  actual 
emersion  or  emanation  of.  particles 
from  luminous  bodies,  projected 
from  them  on  all  sides,  and  proceed- 
ing with  an  almost  incalculable  ve- 
locity. According  to  the  one  theory 
it  is  propagated  in  a  similar  way 
with  sound,  except  in  so  far  as  the 
fineness  of  the  medium  varies  the 
case ;  according  to  the  other,  it  is 
produced  in  the  same  way,  by  lumi- 
nous bodies,  as  efiluvia  are  thrown 
off  by  odoriferous  ones,  except  in 
so  far  as  the  particles  of  which  it  is 
composed,  bear  no  proportion  in 
size  to  the  corpuscles,  however  mi- 
nute, that  affect  our  sense  of  smell. 
The  one  theory,  indeed,  seems  to 
appeal,  in  some  measure,  for  illus- 
tration to  this  sense;  the  other  has 
a  direct  reference  to  the  constitu- 
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tion  of  the  objects  of  the  sense  of 
hearing.  According  to  Descartes, 
in  one  word,  a  ray  of  light  consists 
in  a  line  or  succession  of  moleculae 
having  communicated  to  it,  and  re- 
peated in  it,  in  the  manner  already 
mentioned,  a  slight  or  oscillatory  or 
vibratory  motion  ;  as  conceived  of 
by  Newton,  it  is  equally  a  continued 
and  uninterrupted  series  of  molecu- 
lae; but  these,  however,  have  each 
an  impulsive  force  of  their  own,  and 
proceed  on  in  rapid  succession. 

Neither  of  these  hypotheses  pre- 
tend to  give  us  any  insight  into  the 
absolute  nature,  if  we  may  so  speak, 
of  the  substances  in  question;  they 
only  try  to  account  for  the  pheno- 
mena it  exhibits,  on  the  acknow- 
ledged laws  of  matter  and  motion  ; 
and  it  is  obvious  that  in  proportion 
to  the  comparative  ease  and  consis- 
tency with  which  they  do  so,  must 
they  either  stand  or  fall.  Without, 
therefore,  entering  very  largely  in- 
to their  merits,  it  may  not  be  very 
difficult  to  apply  this  test  in  at  least 
one  or  two  instances.  As  however 
in  doing  so,  it  would  be  necessary 
to  refer  to  those  facts  concerning 
light — those  laws  which  it  seems 
universally  to  obey,  it  will  be  pro- 
per, in  the  first  place,  to  give  a 
statement  of  them.  After  having 
taken  a  short  survey  of  these  laws 
of  light,  which  indeed  are  incontro- 
vertible facts,  derived  from  obser- 
vation and  experiment,  and  depen- 
dent on  no  theory  whatever,  we 
shall  be  the  better  qualified  to  de- 
cide on  the  merits  of  the  theories 
that  pretend  to  account  for  them. 

I.  The'  first  of  these  general 
facts  is,  that  light  is  propagated  in 
straight  lines,  and  this  is  proved 
by  a  great  variety  of  simple,  yet 
convincing  experiments.  To  a  per- 
son, placed  tor  instance  in  a  dark 
room,  in  the  shutter  of  whose  win- 
dow an  aperture  has  been  made  for 
the  admission  of  some  of  the  sun's 


rays,  this  fact  is  exceedingly  ob- 
vious. Suppose  him  accommodat- 
ed with  a  small  lid,  by  which  he 
can  close  up  the  passage,  and  im- 
mediately all  is  darkness  within, 
whilst  on  opening  it,  to  all  sense, 
instantaneously  a  beam  of  light 
rushes  upon  the  opposite  wall,  and 
continues  to  illuminate  a  straight 
line  of  atmosphere  between  the 
window  and  the  part  on  that  oppo- 
site surface  on  which  it  falls.  Now, 
since  this  is  invariably  the  case,  and 
must  have  been  frequently  remark- 
ed by  all,  it  seems  necessarily  to 
follow,  that  light  is  propagated  in 
straight  lines ; — a  fact,  indeed,  on 
which  the  whole  theory  of  perspec- 
tive depends  for  its  truth,  and  which 
at  once  may  be  accounted  the  most 
obvious  and  most  important,  per- 
haps, with  which  the  optical  inquir- 
er has  to  do.  A  very  convincing 
proof  of  its  truth  might  farther  be 
derived  from  considerations  with 
regard  to  the  shadows  of  objects ; 
but  as  these  are  of  a  nature  rather 
more  extensive,  as  well  as  more 
intricate,  1  shall  not  at  present  at- 
tempt to  exhibit  them. 

II.  It  may,  therefore,  on  the 
whole,  be  fairly  assumed  as  a  princi- 
ple, that  light  in  its  passage  through 
space,  holds  a  rectilineal  direction. 
From  this  course,  however,  it  is 
equally  true,  that  it  is  capable  of 
being  made  to  deviate  by  the  inter- 
rupting surfaces  of  opposing  bodies. 
It  is,  therefore,  stated  as  a  second 
law,  that  when  a  ray  of  light  meets 
a  polished  surface,  when  it  tends 
from  one  medium  to  another,  which 
does  not  admit  it,  and  is  therefore 
forced  back  into  that  which  it  has 
already  traversed,  it  is  said  to  be 
reflected,  and  that  in  this  case  the 
angle  of  reflection  is  equal  to  the 
angle  of  incidence.  A  ray  of  light 
falling  on  such  reflecting  surface  is 
called  the  incident  ray,  and  the 
angle  which  the  line  of  its  direction 
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makes  with  a  perpendicular  to  the 
reflecting  surface  passing  through  it 
at  the  point  at  which  the  incident 
ray  strikes  it,  is  called  the  angle  of 
incidence.  Whilst  the  angle  made 
with  the  same  perpendicular,  by  the 
new  direction  of  the  ray,  as  it  leaves 
the  reflecting  surface,  is  called  in 
like  manner,  the  angle  of  reflection. 
Now  it  is  affirmed  that  these  two 
angles  are  invariably  equal,  and 
that  two  parallel  incident  rays  are 
in  like  manner,  invariably  parallel 
when  reflected,*  a  fact,  which,  like 
the  last,  is  proved  by  the  most  con- 
vincing experiments,  and  in  this 
way  alone. 

III.  When  the  medium  which 
interrupts  its  rectilineal  progress 
(it  may  be  stated  as  a  third  princi- 
ple,) is  of  such  a  nature  as  to  admit 
it,  light  undergoes  another  kind  of 
deviation;  it  is  bent  in  its  course  at 
the  contiguous  surface,  and  is  said 
to  be  refracted.  Immediately  on 
approaching  the  point  of  immersion 
(the  point  at  which  it  enters  the 
new  medium,)  the  ray  is  turned 
into  a  new  direction,  and  at  the 
point  of  emergence,  (that  at  which 
it  comes  out,)  it  seems  as  it  were 
broken  and  dissipated.  Hence  the 
name  it  receives  of  broken  or  re- 
fracted ray.  Here,  as  before,  the 
angle  of  incidence,  is  that  which  is 
made  by  the  incident  ray,  with  a 
perpendicular  drawn  through  the 
point  of  immersion,  and  that  is 
called  the  angle  of  refraction,  which 
the  broken  ray  makes  with  the 
same  perpendicular.  Now,  between 
these  two  angles,  it  is  farther  to  be 
remarked,  there  is  a  constant  pro- 
portion. This  varies  with  the  me- 
dium employed,  and  so  also  does 
the  direction  of  the  refracted  ray. 
Observation  proves  that  if  light 
passes  from  a  rare,  into  a  denser  me- 
dium, the  refracted  ray  approaches 

#  This  is  with  the  provision  that  th^ 
reflector  is  a  plain  surface. 


the  perpendicular  at  the  point  of 
immersion ;  if  from  a  dense  into  a 
rarer  medium,  it  recedes  from  it. 
It  also  assures  us,  that  if  it  passes 
from  air  into  water,  the  sine  of  in- 
cidence will  be  to  that  of  refraction, 
as  4  to  3 ;  if  from  air  into  glass,  as 
from  3  to  2.  This  truth  making  the 
third  law  of  light,  was  first  discover- 
ed by  Snell,  so  early  as  the  begin- 
ning of  the  17th  century,  and  was 
afterwards  put  beyond  all  doubt, 
by  the  observations  of  Descartes. 

IV.  In  the  last  place,  it  may  be 
stated  as  an  ultimate  fact  with  re- 
gard to  this  substance,  that  it  con- 
sists of  rays  possessing  different 
degrees  of  refrangibility.  For  the 
ascertainment  of  this,  we  are  wholly 
indebted  to  the  labours  of  Sir  Isaac 
Newton,  whose  sagacity  in  the 
management  of  experiments  is  on- 
ly equalled  by  the  wonderful  stretch 
of  intellect  displayed  in  his  reason- 
ings upon  them.  To  give  even  a 
brief  sketch  of  his  numerous  expe- 
riments on  this  subject,  would  far 
exceed  our  utmost  limits.  These 
experiments  were  of  three  different 
kinds,  and  were  varied  by  him  in  a 
great  number  of  ways.  Let  this 
short  statement  of  one  of  the  easiest 
processes,  by  which  the  conclusion 
may  be  come  at,  suffice.  We  have 
already  seen,  for  it  results  from  the 
first  mentioned  fact,  that  if  a  beam 
of  the  sun's  light  be  received  into  a 
darkened  room,  by  an  aperture  in 
the  window  shutters,  a  lively  and 
nearly  circular  image  will  be  formed 
on  the  opposite  substance  within 
on  which  it  falls.  Suppose  this  the 
wall  or  a  screen,  and  between  it 
and  the  aperture,  let  be  placed  any 
transparent  substance,  whose  sides 
are  not  parallel,  a  triangular  prism, 
for  instance,  and  the  image  will 
then  be  characterized  by  the  follow- 
ing circumstances.  According  to 
the  position  of  the  prism  the  image 
will  fall  either  higher  or  lower,  and 
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incline  to  the  right  hand  or  the  left 
of  its  former  place  on  the  wall.  In- 
stead of  being  circular,  as  before,  it 
will  now  be  oblong,  rounded  at  the 
ends,  and  terminated  on  the  sides 
by  straight  lines.  But  what  is  more 
to  the  present  point,  the  image  it- 
self is  no  longer,  while  it  exhibits  a 
variety  of  colours,  each  shading  into 
one  another,  and  thus  resembles  the 
appearance  of  the  rainbow.  Now, 
by  this  fact,  the  first  part  of  the 
proposition  is  proved,  namely,  that 
light  is  made  up  of  a  variety  of  ho- 
mogeneous rays,  which  are  blend- 
ed together  in  the  beam  we  have 
supposed  admitted  by  the  aperture 
in  the  window;  and  which,  however, 
by  means  of  the  prism,  are  shown 
quite  distinctly  on  the  spectrum  it 
forms  on  the  wall.  These  rays  are 
7  in  number,  and  excite  in  our  or- 
gan of  light,  the  sensations  of  vio- 
let, indigo,  blue,  green,  orange,  yel- 
low, and  red.  But  they  are  of  dif- 
ferent degrees  of  refrangibility,  and 
this  Newton  found  by  marking  the 
relative  proportions  of  the  angles  of 
incidence  and  refraction,  with  re- 
gard to  each  of  them  separately. 


These  relations  may  be  shortly  giv- 
en to  the  following  notation: 


1.54 
1.5425  . 

..  25   . 

..  R.  . 

..  45 

1.544  . 

..  15   . 

..  O.  . 

..  27 
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..  26.6  . 

..  Y.  . 

..  48 

1.55   . 

..  33.3  . 

..  G.  . 

..  60 
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..  60 

1.555'  ., 

,.  22.2'  . 

..  I.  . 

..  40 

1.556  . 

..  44.4  . 

..  V.  . 

..  80 
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Such  then  are  the  four  great  gen- 
eral facts  respecting  the  propaga- 
tion of  light.  We  ought  now  to 
consider  how  they  are  accounted 
for.  As  I  have  already  extended 
this  paper  too  far,  I  shall  defer  my 
remarks  on  the  comparative  merits 
of  the  two  theories  formerly  stated, 
till  a  future  opportunity.  Both  of 
these  theories,  it  must  be  acknow- 
ledged, have  been  supported  with 
great  plausibility,  and  considerable 
success;  but  there  is  no  impartial 
observer  who  will  pretend  to  deny 
that  the  objections  which  have  been 
brought  against  both,  are  far  from 
being  unworthy  of  consideration. 

M. 


VERY  USEFUL  MATCHES. 


Mr.  Editor, — It  is  but  lately  that  I 
have  become  a  reader  of  your  Magazine, 
and  am  only  sorry  that  I  was  not  one 
from  its  commencement,  as  I  have  so 
long  denied  myself  much  enjoyment. 

Should  the  present  communication  be 
acceptable,  I  will  occasionally  contribute 
my  mite  to  the  support  of  your  Maga- 
zine, by  sending  you  any  little  receipt 
which  may  occur  to  me  to  be  useful, 
whether  original  or  select.  I  therefore 
send  you  the  following,  which,  I  think, 
may  be  useful  to  many  of  your  readers, 
for  though  it  is  but  a  common  one,  yet 
a  number  of  them  may  be  unacquainted 
with  it. 
Easy  method  of  procuring  a  light  what 
there  is  not  ajire  at  hand. 

Matches  kindling  without  fire,  may  be 


procured,  by  mixing  two  parts  of  the 
oxymuriate  of  potash,  and  one  of  sul- 
phur, which,  by  means  of  a  little  gum, 
is  attached  to  a  common  sulphur  match. 
This  match,  on  being  dipped  into,  or 
slightly  wet  with  strong  sulphuric  acid, 
(vitriol,)  immediately  catches  fire.  The 
potash  must  be  pulverized  before  it  is 
mixed  with  the  sulphur,  as,  when  they 
are  rubbed  together  in  a  mortar,  unless 
the  quantity  be  very  minute,  they  will 
explode  with  considerable  force.  A  neat 
little  box  of  matches,  prepared  in  this 
way,  may  be  procured  at  Mr.  Liddell's 
shop,  Argyle-street.  It  is  of  French 
manufacture,  and  cost?  only  6d. 


West  St.  Vincent-street,       7 
Glasgow,  yth  December,  1H21.  i 


350 


THE  GLASGOW 


ON  THE   DIVISBIILITY   OF  MATTER. 


There  appears  to  be  only  two  elemen- 
tary principles  in  nature,  to  which  all 
the  vai'ied  and  innumerable  phenomena 
which  come  under  the  cognizance  of  our 
bodily  and  mental  powers,  can  be  refer- 
red. To  investigate  the  nature  and  ori- 
gin, the  properties  and  qualities  of  these 
two  principles,  which  are  termed  Mind 
and  Matter,  has  occupied  the  attention 
of  philosophers  in  all  ages.  Matter,  as 
being  more  palpable  to  the  senses,  has 
been  most  successfully  explored,  and  has 
afforded  the  greatest  scope  for  the  rest- 
less ingenuity  of  man,  although  in  reali- 
ty, after  all  his  researches  into  the  arca- 
na of  nature,  we  are  still  as  ignorant  of 
its  real  nature  or  essence  as  that  of  Mind. 

The  view  of  that  portion  of  the  De- 
ity's works,  which  is  the  direct  object 
of  our  senses,  is  very  limited  and  defec- 
tive; but  by  the  sublime  discoveries  of 
science  and  art,  it  is  so  widely  extend- 
ed, that  we  are  lost  in  infinity  on  either 
side  of  our  actual  perception. — The  im- 
men.sity  of  objects  in  number  and  mag- 
nitude on  the  one  hand,  and  their  ex- 
treme minuteness  and  imperceptibility 
on  the  other,  are  so  stretched  beyond  the 
reach  of  our  faculties,  that  the  greater 
part  of  nature's  operations  are  entirely 
concealed  from  our  view.  As  all  mag- 
nitude taken  abstractly,  can  be  enlarged 
or  diminished  to  infinity,  so  in  nature,  the 
extreme  limits  between  the  largest  and 
the  smallest  objects  in  the  external  cre- 
ation, are  in  reality  placed  at  an  incon- 
ceivable distance  from  each  other.  As 
little  can  the  natural  or  intellectual  eye 
stretch  its  visual  ray  to  the  boundary  of 
that  vast  expanse,  over  which  nature  ex- 
tends her  sway,  or  fix  the  termination 
of  the  universe ;  as  it  can  trace  the  ele- 
ments of  things,  or  discover  those  limits 
which  terminate  the  particles  of  matter. 

The  greatest  mountains  are  but  a 
speck,  compared  with  the  volume  of 
the  earth ;  our  mighty  globe  is  but  as 
the  "  small  dust  of  the  balance,"  among 
the  orbs  of  the  solar  system.  On  some 
of  them  it  is  only  noticed  as  a  distant 
star  in  the  vault  of  heaven.  In  other 
parts  of  the  universe  it  is  entirely  un- 
known, or  visible  only  at  certain  inter- 
vals, and  that  when  assisted  perhaps 
by  the  telescope  of  some  immortal 
Newton.  The  sun  itself,  the  object  of 
our  greatest  admiration  among  the  works 
of  nature,  is  reduced  to  the  insignifi- 
cancy of  a  star,  and  the  vast  orbits  of 
Saturn,   and   of  those  flaming  comets 


that  float  in  the  regions  of  immensity, 
all  crowd  into  a  point  when  viewed 
from  some  of  those  distant  parts  of  cre- 
ation. The  light  of  other  suns  illum- 
inate other  systems  where  the  beams 
of  our  sun  are  unfelt  and  unperceived ; 
and  these  in  their  turn  are  diminished 
and  unknown  in  the  unlimited  range  of 
space. 

If  we  reduce  our  view  of  nature  to  a 
narrower  focus,  and  approach  the  other 
limit  of  existence,  we  find  a  similar  pro- 
gression from  the  minutest  objects  of 
sense  to  minuter  still,  and  are  conducted 
as  far  below  the  phenomena  of  percep- 
tion, as  in  the  former  case  above  them, 
by  a  series  of  gradations,  that,  in  like 
manner,  are  enveloped  in  the  folds  of  ob- 
scurity. There  is  no  reason  to  suppose 
that  the  subdivisions  of  matter  have  any 
termination,  and  that  its  elementary  par- 
ticles are  so  impenetrable  and  incomposed 
as  to  be  incapable  of  any  farther  separa- 
tion into  parts.  From  the  astonishing 
powers  of  the  microscope,  animals  are 
discovered,  myriads  of  which  can  scarce- 
ly form  a  particle  perceivable  by  our  un- 
aided sense,  each  of  which  have  vessels 
peculiar  to  them,  and  fluids  in  these 
vessels  in  a  state  of  constant  circulation; 
fronythe  conceptions  we  must  necessarily 
form  of  the  propagation,  nourishment, 
growth,  and  bodily  parts  of  these  ani- 
malculse;  from  the  multifarious  and  as- 
tonishing experiments  of  chemistry;  and 
in  particular  from  the  inconceivable 
diminutiveness  of  the  particles  of  light 
which  find  their  way,  equally  and  in 
all  directions,  through  the  pores  of 
transparent  bodies;  it  is  evident  that 
the  divisibility  of  the  particles  of  matter 
descends  by  infinite  degrees,  that  our 
imagination  is  stretched  to  the  utmost, 
and  that  nature  is  inexhaustible  on  ev- 
ery .side. 

Matter  is  generally  considered  as  con- 
sisting of  ultimate  particles  or  atoms  in- 
capable of  divisibility.  But  it  appears 
to  me  impossible  for  the  mind  to  con- 
ceive of  any  limit  to  the  division  of  a 
body,  however  small  it  may  be ;  at  least 
as  long  as  we  attribute  to  that  body,  or 
to  its  parts,  those  qualities  VA'hich  are 
commonly  ascribed  to  all  material  sub- 
stances. There  are  certain  qualities 
called  primary,  without  which  we  can- 
not conceive  matter  to  exist.  The  first 
of  these,  and  the  most  essential,  if  not 
the  only  primary  quality,  is  denominated 
extension.     For  if  we  abstract  all  other 
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qualities  from  a  body,  or  conceive  them 
to  be  abstracted,  such  as  heat,  cold,  hard- 
ness, softness,  colour,  &c.  this  alone  will 
remain ;  that  is,  vve  cannot  conceive  of 
a  body  in  existence,  without  having  some 
determinate  form,  figure,  shape,  size, 
bulk,  or  magnitude;  and  hence  it  is  so 
difficult  for  us  to  form  a  notion  of  spirit 
or  mind;  because  we  are  always  apt  to 
attribute  some  form  or  shape,  or  at  least 
some  extension  or  occupation  of  space  to 
this  essence  of  immateriality.  The  vul- 
gar undoubtedly  form  such  notions  of 
ghosts,  apparitions,  hobgoblins,  &c.  for 
they  generally  represent  them  as  en- 
dowed with  some  particular  shapes,  and 
imagine  them  to  be  so  far  corpore<il  as 
to  be  able  to  perform  the  actions  of  an 
earthly  being,  to  remove  some  enormous 
piece  of  furniture  out  of  its  place,  or  to 
knock  down  their  opponents  by  a  single 
blow.  It  is  even  difficult,  I  imagine, 
for  the  most  philosophic  mind,  to  con- 
ceive of  a  spirit  abstracted  from  the  body 
without  attaching  to  it  some  idea  of  form, 
or  at  least,  the  occupation  of  space.  Sup- 
pose a  person  most  firmly  convinced  of 
the  immateriality  of  the  soul,  to  be  con- 
fined all  night  in  one  of  the  depositaries 
of  the  dead,  it  might  be  doubted  whether 
his  philosophy  would  entirely  preserve 
him  from  every  kind  of  fear  or  appre- 
hension. 

By  this  digression,  it  is  not  meant  to 
deny  the  immateriality  of  the  thinking 
principle,  but  merely  to  show  how  diffi- 
cult it  is  to  conceive  of  its  existence  ab- 
stracted from  material  qualities.  It  is 
evident,  however,  that  matter  must  oc- 
cupy space,  and,  consequently,  must  be 
extended ;  our  idea  of  space  even  arises 
from  this  circumstance;  and  it  has  been 
questioned,  (though  I  think  unnecessar- 
ily,) whether  we  can  have  any  notion  of 
space  distinct  from  matter. — Every  body, 
therefore,  however  small,  must  have  some 
particular  form  or  figure.  If  we,  then, 
consider  the  particles  of  matter  as  bodies, 
(and  how  can  we  conceive  of  them  other- 
wise,) whether  in  a  separate  or  combined 
state,  it  appears  to  me  that  we  must  al- 
so conceive  them  to  be  capable  of  con- 
tinued subdivision.  No  material  object 
that  meets  our  senses  exists  without  this 
capability,  and  how  can  we  suppose  that 
particles  of  matter,  though  beyond  their 
reach,  should  not  possess  the  same  ? 

Dr.  Reid  on  this  subject  says,  "  that 
in  the  division  of  a  body,  although  the 
parts  become  too  small  to  be  perceived 
by  our  senses,  we  cannot  believe  that  it 
becomes  incapable  of  being  farther  divid- 


ed, or  that  such  division  should  make  it 
not  to  be  a  body.  We  carry  on  the  di- 
vision and  subdivision  in  our  thought  far 
beyond  the  reach  of  our  senses,  and  we 
can  find  no  end  to  it.  Nay,  I  think," 
says  he,  "  we  can  plainly  discern  that 
there  can  be  no  limit  beyond  which  the 
division  caimot  be  carried."  We  shall, 
perhaps,  perceive  this  better  by  an  ex- 
ample. 

Suppose  any  material  substance  be 
taken  of  an  inch  diameter;  it  is  evident 
we  can  divide  this  substance  into  tvA'O, 
three,  four,  five,  &c.  parts,  a  great  way. 
Now  suppose  this  body  to  be  divided  in- 
to a  million  or  a  billion  of  parts,  these 
parts  must  be  something,  that  is,  they 
must  have  some  magnitude,  though  per- 
haps not  perceivable  by  the  seases.  We 
can  still  farther  conceive  of  one  of  these 
very  diminutive  parts  as  divisible  into 
as  many  parts  of  the  first  body,  and  still 
we  must  conceive  of  them  as  existing  in 
some  shape  or  other;  and  so  on  our  con- 
ception carries  us  to  infinity  in  this  pro- 
cess or  division  without  end;  for  if  these 
particles  should  come  to  an  end,  we  must 
conceive  them  to  be  nothing  at  all,  and, 
consequently,  that  matter  would  be  an- 
nihilated by  division;  but  we  conceive 
that  matter  cannot  be  annihilated,  except 
by  supreme  power,  and,  consequently, 
if  matter  retains  its  existence,  that  same 
power  could  divide  it  ad  injimtum.  Dr. 
Reid  says  farther  on  this  subject,  "  that 
if  there  be  anylimit  to  this  division,  one 
of  two  things  must  necessarily  happen. 
Either  we  have  come  by  division  to  a 
body  which  is  extended,  but  has  no  parts 
and  is  absolutely  indivisible,  or  this  bo- 
dy is  divisible,  but  as  soon  as  it  is  divid- 
ed it  becomes  no  body.  Both  these  po- 
sitions seem  to  be  absurd,  and  one  or 
the  other  is  the  necessary  consequence 
of  supposing  a  limit  to  the  divisibility  of 
matter."  Locke  has  expressed  a  similar 
opinion  on  this  point,  in  the  following 
words :  "  And  since  in  any  bulk  of  mat- 
ter our  thoughts  can  never  arrive  at  the 
utmost  divisibility,  therefore,  there  is 
an  Apparent  infinity  to  us  also  in  that, 
which  has  the  infinity  also  of  number, 
but  with  this  difference,  that  in  the  for- 
mer considerations  of  the  infinity  of 
space  and  duration,  we  only  use  addition 
of  numbers;  whereas,  this  is  like  the 
division  of  a  unit  into  its  fractions,  where- 
in the  mind  also  can  proceed  in  inJinUumy 
as  well  as  in  the  former  additions,  it  be- 
ing indeed  but  the  addition  still  of  new 
numbers." 

(To  he  continued.) 
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UTILITY  OF  THE  MATHEMATICS. 


Dr.  Barrow  speaks  of  the  Mathematics 
as  that  "  which  effectually  exercises,  not 
vainly  deludes,  nor  vexatiously  torments 
studious  minds  with  obscure  subtleties, 
perplexed  difficulties,  or  contentious  dis- 
quisitions; which  overcomes,  without 
opposition,  triumphs  without  pomp, 
compels  without  force,  and  rules  abso- 
lutely without  causing  the  loss  of  liberty, 
which  does  not  privately  overreach  a 
weak  faith,  but  openly  assaults  an  armed 
reason,  obtains  a  total  victory,  and  puts 
on  inevitable  chains ;  which  plainly  de- 
monstrates and  readily  performs  all  things 
within  its  verge."  "  The  Mathematics, 
which  depends  upon  principles  clear  to 
the  mind,  and  agreeable  to  experience, 
and  draws  irresistible  conclusions;  which 
is  the  fruitful  parent  of,  I  had  almost 
said,  all  arts,  the  foundation  of  sciences, 
and  the  plentiful  fountain  of  advantage 
to  human  affairs.  In  which  last  respect 
we  may  be  said  to  receive  from  the  Ma- 
thematics the  principal  delights,  securi- 
ties, and  conveniences  of  life.  To  this 
it  is  principally  owing,  as  a  theoretic 
spring  of  action  and  benefit,  that  we 
dwell  elegantly  and  commodiously,  build 
convenient  houses  for  ourselves,  erect 
stately  temples  to  God,  and  leave  won- 
derful monuments  to  posterity."  "That 
we  have  safe  traffic  through  the  deceit- 
ful billows,  pass  in  a  direct  road  through 
the  trackless  ways  of  the  sea,  and  arrive 
at  the  designed  ports  by  the  uncertain 
impulse  of  the  winds;  that  we  rightly 


cast  up  our  accounts,  dispose,  tabulate, 
and  calculate  scattered  ranks  of  numbers, 
and  easily  compute  them,  though  expres- 
sive of  heaps  of  sand,  or  mountains  of 
atoms ;  that  we  make  pacific  separations 
of  the  bounds  of  lands,  examine  the 
moments  of  weights  in  unequal  balance, 
and  distribute  to  every  one  his  own  by  a 
just  measure;  that  with  a  light  touch  we 
thrust  forward  ponderous  bodies  which 
way  we  will,  and  stop  a  huge  resistance 
with  a  very  small  force ;  that  we  accur- 
ately delineate  the  face  of  this  terraque- 
ous globe;  and,  by  diagrams,  subject  the 
economy  of  the  universe  to  our  sight ; 
that  we  aptly  digest  the  flowing  series  of 
time,  distinguish  what  occurs  by  appro- 
priate intervals,  rightly  predict  and  dis- 
cern the  various  returns  of  the  seasons, 
the  stated  periods  of  years  and  months, 
the  alternate  increments  of  days  and 
nights,  the  doubtful  limits  of  light  and 
shadow,  and  the  exact  differences  of 
hours  and  minutes ;  that  we  derive  the 
subtile  virtue  of  the  solar  rays  to  our  uses, 
infinitely  extend  the  sphere  of  sight,  en- 
large the  near  appearance  of  things,  bring 
to  hand  things  remote,  discover  things 
hidden,  search  nature  out  of  her  conceal- 
ments, and  unfold  her  mysteries ;  freely 
range  through  the  celestial  fields,  mea- 
sure the  magnitudes  and  determine  the 
intervals  of  the  stars,  trace  the  inviolable 
laws  of  their  motions,  and  ascertain  the 
limits  within  which  the  wandering  circuits 
of  the  heavenly  bodies  are  confined." 


SOLUTION  OF  THE  WINE  QUERY. 

(See  page  275,  Vol.  II.) 
The  cask  holds  600  bottles;  now,  a  bottle  taken  out  at  a  time,  is  the  -qqq  part  of 
the  whole,  which  leaves  ~-^  parts  behind;  and  this  ^-^  is  a  constant  multiplier 
for  90  times;  therefore,  600  multiplied  by  (y§-o-)^  °  fmcst  gioe  the  bottles  of  pure 
wine  remaining;  thus  600  X  0^)'°  =  fofi?  ? 

Hence  log.  of  599,  or  2.7774268  X  90  =  249.9684120 
And     log.  of  600,  or  2.7781513  X  89  ==  247.2554657 


log.  of  516.35  =      2.7129463 
Hence  516.35  bottles  remained  in  the  cask,  and  83.65  were  stolen  by  the  butler. 

Rltsticus. 

NOTICE  TO  CORRESPONDENTS. 

Ritsticus  would  oblige  us  by  transmitting  the  manuscript  on  the  solution  of  equations  that  he  men- 
tioned.—J.  S.  on  the  properties  of  Milk  and  the  lactometer,  in  our  next. — P.  U.,  A  Country  Dominie, 
W.  C,  M.  N.,  A  Phrenologist,  V.  J.  Z.,  and  Crumblethorpc,  under  consideration. 
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DESCRIPTION  OF  THE  MACHINE   FOR  ILLUSTRATING 
DOCTRINES  OF  MOTION.     Invented  by  Mr.  Atwood. 


THE 


This  ingenious  machine  was  in- 
vented by  Mr.  Atwood,  for  tlie 
purpose  of  illustrating  the  doc- 
trines of  accelerated  and  retarded 
motion;  and  by  means  of  it  we 
are  enabled  to  ascertain  experi- 
mentally, L  The  quantity  of  mat- 
ter moved ;  2.  The  moving  force ; 
3.  The  space  described;  4.  The 
time  in  which  the  space  is  describ- 
ed ;  and  5.  The  velocity  acquired 
at  the  end  of  that  time. 

This  machine  consists  of  a  fixed 
brass  pulley  or  wheel,  abed,  mov- 
ing upon  a  horizontal  axis  of  steel. 
Each  extremity  of  this  axis  rests 
upon  two  friction  wheels,  whose 
axes  are  horizontal,  and  the  whole 
is  placed  upon  a  platform  C  D, 
placed  at  the  top  of  a  vertical 
pillar  C  Q,  whose  base  can  be  put 
into  a  true  horizontal  position  by 
the  screws  s,  s,  s.  The  height  of 
the  machine  is  about  eight  feet, 
the  greatest  diameter  of  the  wheel 
ab  c  dh  about  seven  inches  and 
five-tenths,  the  depth  of  the 
groove  upon  its  circumference 
about  one-fourth  of  an  inch,  and 
the  diameter  of  the  friction  rollers 
about  five  inches. 

A  pendulum,  P  W,  is  carried 
by  the  shelf  R  S  T.  The  plane 
of  the  dial-plate  is  parallel  to  that 
of  the  wheel  abed.  Between  the 
platform  C  D  and  the  base  5  s  of 
the  pillar  C  Q,  there  rises  an  up- 
right E  F,  whose  section  is  a  rec- 
tangular parallelogram,  the  length 
of  the  sides  being  about  one  inch 
and  six-tenths,  and  two  inches  and 
one-tenth.  The  narrowest  face  is 
parallel  to  that  of  the  wheel  ab  c 
d,  and  carries  a  divided  scale  about 
64  inches  long,  and  subdivided  into 
inches  and  tenths.  Three  supports, 
one  of  which  is  represented  at  Z, 
slide  freely  upon  the  rule  E  F,and 
may  be  fixed  at  any  point  of  it  by 
means  of  a  screw, «',  which  presses 


a  spring  against  the  vertical  face 
of  the  upright  E  F. 

1.  Of  the  quantity  of  matter 
moved. — In  order  to  observe  the 
eff^ects  of  the  moving  force,  which 
is  the  object  of  any  experiment, 
the  intei'ference  of  all  other  forces 
should  be  prevented;  the  quantity 
of  matter  moved,  therefore,  con- 
sidering it  before  any  impelling 
force  has  been  applied,  should  be 
without  weight ;  for  though  it  be 
impossible  to  abstract  weight  from 
any  substance  whatever,  yet  it  may 
be  so  counteracted  as  to  produce 
no  sensible  eff"ect.  Thus,  in  the 
machine,  A  B  represent  two 
equal  weights  affixed  to  the  ex- 
tremities of  a  very  fine  silk  thread, 
stretched  over  a  wheel  or  fixed 
pulley,  abed,  moveable  round  a 
horizontal  axis :  the  two  weights 
A  B  being  equal,  and  acting  a- 
gainst  each  other,  remain  in  equi- 
librio  ;  and  when  the  least  weight 
is  superadded  to  either  (setting 
aside  the  eff'ects  of  friction,)  it 
will  preponderate.  When  A  B 
are  set  in  motion  by  the  action  of 
any  weight  wi,  the  sum  A  -f-  B 
+  m^  would  constitute  the  whole 
mass  moved,  but  for  the  inertia  of 
the  materials  which  must  neces- 
sarily be  used  in  the  conmiunica- 
tion  of  motion. 

2.  The  moving  force. — Since  the 
weight  of  any  substance  is  con- 
stant, and  the  exact  quantity  of  it 
easily  estimated,  it  will  be  conve- 
nient here  to  apply  a  weight  to 
the  mass  A  as  a  moving  force. 
Thus,  when  the  system  consists 
of  a  mass  =  63  m,  the  whole  be- 
ing perfectly  balanced,  let  a  weight 
^  oz.  or  m,  be  applied  on  the  mass 
A ;  this  will  communicate  motion 
to  the  whole  system ;  by  adding 
a  quantity  of  matter  m  to  the 
former  mass  63  niy  the  whole 
quantity   of  matter  moved  will 
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now  become  64  w  ;  and  the  mov- 
ing force  being-  =  m^  this  will 
give  the  force  which  accelerates  the 

descent  of  A  = ,  or  TrrPart 

64  m         64^ 

of  the  accelerating  force  of  gravity. 
Alterations  in  the  moving  force 
may  be  easily  made  in  the  more 
elementary  experiments,  there  be- 
ing no  necessity  for  altering  the 
contents  of  the  boxes  A  and  B  ; 
but  the  proportion  and  absolute 
quantities  of  the  moving  force  and 
mass  moved,  may  be  of  any  as- 
signed magnitude,  according  to 
the  conditions  of  the  proposition 
to  be  illustrated. 

3.  Of  the  space  described, — The 
body  A,  descends  in  a  vertical 
line ;  and  a  scale  E  F,  about  64 
inches  in  length,  divided  into 
inches  and  tenths,  is  adjusted  ver- 
tical, and  so  placed  that  the  de- 
scending weight  A  may  fall  in  the 
middle  of  a  square  stage  Z,  fixed 
to  receive  it  at  the  end  of  the 
descent :  the  beginning  of  the 
descent  is  estimated  from  0  on  the 
scale,  when  the  bottom  of  the  box 
A  is  on  a  level  with  0.  The  de- 
scent of  A  is  terminated  when  the 
bottom  of  the  box  strikes  the 
stage  Z,  which  may  be  fixed  at 
different  distances  from  the  point 
0  ;  so  that  by  altering  the  position 
of  the  stage,  the  space  described 
from  rest  may  be  of  any  given 
magnitude  less  than  64  inches. 

4.  The  time  of  description  is  ob- 
served by  the  pendulum  X  W 
vibrating  seconds  ;  and  the  expe- 
riments intended  to  illustrate  the 
elementary  propositions,  may  ea- 
sily be  so  constructed  that  the 
time  of  motion  shall  be  a  whole 
number  of  seconds.  The  estima- 
tion of  the  time,  therefore,  admits 
of  considerable  exactness,  provid- 
ed the  observer  takes  care  to  let 
the  bottom  of  the  box  A  begin  its 
descent  precisely  at  any  beat  of 
the  pendulum;  then  the  coinci- 


dence of  the  stroke  of  the  box 
against  the  stage,  and  the  beat  of 
the  pendulum  at  the  end  of  the 
time  of  motion,  will  show  how 
nearly  the  experiment  and  the 
theory  agree.  There  might  be 
various  devices  for  letting  the 
weight  A  begin  its  descent  at  the 
instant  of  a  beat  of  the  pendulum 
W ;  for  instance,  let  the  bottom 
of  the  box  A,  when  at  0  on  the 
scale,  rest  on  a  flat  rod,  held  in 
the  hand  horizontally ;  its  ex- 
tremity being  coincident  with  0, 
by  attending  to  the  beats  of  the 
pendulum,  and  with  a  little  prac- 
tice, the  rod  which  supports  the 
box  A  may  be  removed  at  the 
moment  the  pendidum  beats,  so 
that  the  descent  of  A  shall  com- 
mence at  the  same  instant. 

3.  Of  the  velocity  acquired. — ^It 
remains  only  to  describe  in  what 
manner  the  velocity  acquired  by 
the  descending  weight  A,  at  any 
given  point  of  its  path,  is  made 
evident  to  the  senses.  The  velo- 
city of  A's  descent  being  continu- 
ally accelerated  w^ill  be  the  same 
in  two  points  of  the  space  de- 
scribed. This  is  occasioned  by 
the  constant  action  of  the  moving 
force  ;  and  since  the  velocity  of  A 
at  any  instant  is  measured  by  the 
space  which  would  be  described 
by  it  moving  uniformly  for  a  given 
time  with  the  velocity  it  had  ac- 
quired at  that  instant,  this  measure 
cannot  be  experimentally  obtain- 
ed, except  by  removing  the  force 
by  which  the  descending  body's 
acceleration  was  caused. 

For  the  pm-pose  of  showing  the 
velocity  acquired,  it  will  be  conve- 
nient to  use  a  flat  rod,  the  weight 
of  which  is  =  m.  Let  the  bot- 
tom of  the  box  A  be  placed  on  a 
level  with  0  on  the  scale,  the 
whole  mass  being  =  63  m,  per- 
fectly balanced.  Now,  let  the  rod, 
the  weight  of  which  is  =  m,  be 
placed  on  the  upper  sui'face  of  A ; 
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this  body  will  descend  along  the 
scale  in  the  same  manner  as  when 
the  moving  force  was  applied  in 
the  form  of  a  circular  weight. 
Suppose  the  mass  A  to  have  de- 
scended, by  constant  acceleration 
of  the  force  of  m,  for  any  given 
time,  or  through  a  given  space : 
let  a  circular  frame  he  so  affixed 
to  the  scale,  contiguous  to  which 
the  weight  descends,  that  A  may 
pass  centrally  through  it,  and  that 
this  circular  frame  may  intercept 
the  rod  m  by  which  the  body  A 
has  been  accelerated  from  rest. 


After  the  moving  force  m  has 
been  intercepted  at  the  end  of 
the  given  space  or  time,  there  will 
be  no  force  operating  on  any  part 
of  the  system  which  can  accelerate 
or  retard  its  motion  :  this  being 
the  case,  the  weight  A,  the  instant 
after  m  has  been  removed,  must 
proceed  uniformly  with  the  velo- 
city which  it  had  acquired  that 
instant :  in  the  subsequent  part  of 
its  descent,  the  velocity,  being 
uniform,  will  be  measured  by 
space  described  in  any  convenient 
number  of  seconds. 


HISTORICAL   ACCOUNT  OF  THE  ORIGIN   AND   CONSTRUCTION 
OF  STEAM  ENGINES. 

(Continued  from  page  345,  Vol.  II.) 


NEWCOMEN'S  ENGINE. 
Thomas  Newcomen,  a  blacksmith, 
and  John  Cawley,  a  glazier,  both 
belonging  to  Dartmouth,  in  De- 
vonshire, were  the  next  persons 
who  effected  important  improve- 
ments in  the  construction  of  steam 
engines.  It  is  difficult  to  say  what 
share  the  latter  had  in  these  im- 
provements, and  therefore  the 
chief  merit  has  been  generally 
ascribed  to  the  former,  who  had 
a  correspondence  with  the  inge- 
nious Dr.  Hooke,  respecting  a 
project  to  produce  a  moving 
power  on  Papin's  plan  of  an  air- 
pump.  Hooke,  in  a  letter  to 
Newcomen,  dissuaded  him  from 
erecting  a  machine  on  that  prin- 
ciple, but  admitted,  "  that  if  a 
speedy  vacuum  could  be  made 
under  his  second  cylinder,  the 
work  would  be  done."  The  effects 
of  the  condensation  of  steam,  and 
its  elastic  power,  were  known 
from  the  success  of  Savery's  en- 
gine, and  this  led  to  farther  expe- 
riments on  the  subject.  Newco- 
men, and  his  coadjutor,  introduced 
steam  under  a  piston  moving  in  a 
cylinder,  and  formed  a  vacuum  by 
condensing  the  steam  by  an  affu- 
sion of  cold  water  on  the  outside  of 
the  steam  vessel ;  and  the  weight 


of  the  atmosphere  pressed  the  pis- 
ton to  the  bottom  of  the  cylinder. 
This  was  their  first  form  of  the 
atmospheric  engine,  the  simplest 
and  the  most  powerful  machine 
that  had  yet  been  constructed, 
except  the  attempts,  that  there  is 
reason  to  believe,  were  made  by 
the  Marquis  of  Worcester,  be 
esteemed  equally  entitled  to  this 
honour.  In  this  engine,  the  steam 
did  not,  as  in  the  former  cases,  exert 
a  direct  action  on  the  water,  or 
any  part  of  the  apparatus,  but 
was  merely  employed  to  form  a 
"  speedy  vacuum,"  under  a  piston 
attached  to  one  end  of  a  lever,  the 
rod  of  a  pump,  piston  or  plunger 
being  affixed  to  the  other  extrem- 
ity. The  steam  generated  in  a 
boiler,  was  admitted  through  a 
cock  and  pipe  in  the  top,  into  a 
cylinder  under  the  steam  piston, 
attached  by  the  rod  to  a  lever,  or 
beam,  moving  on  an  axis,  or  ful- 
crum. This  cylinder  was  placed 
within  another,  forming  a  concen- 
tric space  round  it.  The  outer 
cylinder  was  connected  by  a  pipe 
to  a  reservoir,  containing  cold 
water,  placed  above,  but  at  a  dis- 
tance from  the  cylinder.  Another 
pipe,  proceeding  from  its  lower 
end,  was  inserted  in  the  well,  or 
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second  reservoir  of  cold  water. 
The  piston  being  at  the  top  of  the 
cylinder  Avhen  filled  with  steam, 
the  cock  is  turned,  by  which  all 
communication  is  cut  off  between 
the  cylinder  and  the  boiler.  By 
opening  the  cock  in  the  pipe  con- 
necting the  upper  reservoir  with 
the  outer  cylinder,  cold  water  is 
allowed  to  flow  into  the  space 
between  the  two  cylinders;  this 
cools  the  inner  cylinder  containing 
the  steam,  which  is  condensed, 
and  forms  a  vacuum  under  the 
piston.  The  pressure  of  the  at- 
mosphere meeting  no  resistance 
as  it  did  before  the  steam  was 
condensed,  forces  the  piston  to 
the  bottom  of  the  cylinder.  By 
this  motion  the  end  of  the  lever 
attached  to  the  piston  is  depressed, 
and  the  other  end  of  the  lever  to 
which  the  pump-rod  is  fixed,  is 
raised,  and  draws  up  all  the  water 
above  the  plunger  in  the  pump 
barrel  along  with  it. 

"  Now,  if  we  suppose  the  cold 
water  which  has  been  in  contact 
with  the  steam  cylinder  to  have 
condensed  all  the  vapour,  the  at- 
mosphere will  press  on  the  piston 
with  a  force  equal  to  that  which 
would  be  produced  by  placing 
about  14 1  lbs.  weight  on  each  inch 
of  its  surface.  If  the  piston  were 
62  inches  square,  this  would  be 
about  915  pounds  weight,  operat- 
ing to  force  it  downwards ;  and, 
if  there  were  no  resistance  from 
friction,  it  follows,  that,  in  the 
same  time,  an  equal  weight  placed 
at  the  other  end  of  the  lever  beam, 
or  a  column  of  water,  weighing 
915  pounds,  would  be  lifted  as 
high  as  the  steam  piston  had  been 
depressed  in  the  cylinder." 

When  the  piston  arrives  at  the 
bottom  of  the  cylinder,  the  steam- 
cock  is  turned  to  admit  the  steam. 
In  this  engine  the  force  of  the 
steam  being  only  equal  to  the 
pressure  of  the  atmosphere,   the 


piston  must  be  raised  by  other 
means  to  the  top  of  the  cylinder. 
This  is  done  by  fixing  a  counter- 
poise on  the  pump-rod,  which, 
being  thus  depressed,  raises  the 
steam  piston  to  its  former  position. 
During  this  operation,  the  cold 
water  cock  is  shut,  and  a  cock  on 
a  pipe  leading  from  the  bottom  of 
the  outer  cylinder  to  a  well,  or 
tank,  below,  conveys  away  the 
water  heated  by  the  condensation 
of  the  steam.  The  small  quan- 
tity of  water  formed  in  the  steam 
cylinder  by  that  condensation,  is 
allowed  to  fall  into  the  same  place 
by  another  small  pipe  in  the  bot- 
tom of  it.  The  cylinder  being 
a  second  time  filled  with  steam, 
the  same  operation  is  repeated, 
and  may  be  carried  on  to  an  inde- 
finite extent.  There  is  a  guage 
pipe  in  the  boiler,  as  in  Savory's 
engine,  and  a  small  pipe  from  the 
upper  reservoir,  throTigh  which 
water  flows  on  the  top  of  the  pis- 
ton to  keep  it  air-tight ;  this  latter 
contrivance  was  first  used  by 
Newcomen. 

Accident  produced  a  fine  im- 
provement on  this  engine,  which 
otherM^ise  might  not  have  been 
very  readily  thought  of,  and 
created  a  new  era  in  its  construc- 
tion. 

"  In  an  engine  which  the  in- 
ventor and  his  co-patentee  set  up 
at  Birmingham,  when  the  pumps, 
&c.  at  first  were  working,  they 
were  surprised  to  see  the  engine 
go  several  strokes  and  very  quick 
together ;  when,  after  a  search, 
they  found  a  hole  in  the  piston 
which  let  the  cold  water  in,  to 
condense  the  steam  in  the  inside 
of  the  cylinder ;  whereas  before 
they  had  always  done  it  on  the 
outside.  This  fortunate  observa- 
tion gave  rise  to  the  fine  improve- 
ment of  condensing  by  injection, 
which  hence-forward  rendered  the 
outer  or  water  cylinder  useless." 
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The  pipe  proceeding  from  the 
cold  water  reservoir,  is  inserted 
in  the  bottom  of  the  steam  cylin- 
der. When  the  piston  is  at  the 
top  of  the  cylinder  which  is  filled 
with  steam,  the  cold  water  cock  is 
opened,  and  the  water  rises  in  a  jet 
condensing  the  steam ;  a  vacuum 
is  thus  formed  with  prodigious 
rapidity  heneath  the  piston,  and 
the  pressm'e  of  the  atmosphere  as 
before,  produces  a  motion  down- 
ward. The  inj  ection  water  escapes 
in  the  same  manner  as  the  con- 
densed steam  in  the  former  case. 
Indeed,  the  action  of  all  the  other 
parts  is  exactly  the  same  as  in  the 
first  engine,  except  tliat  the  coun- 
terpoise was  attached  to  the  lever 
beam  instead  of  the  pimip-rod. 

WATT'S  ENGINE. 

No  improvements  of  any  great 
moment  Avere  made  for  a  length 
of  time,  although  the  atmospheric 
engine  was  in  tlie  hands  of  the 
best  mechanics  that  England  could 
produce,  till  Watt  arose  like  a 
splendid  meteor  in  the  mechanical 
world,  and  led  himself  and  his 
country  to  unbounded  wealth  and 
immortal  fame. 

"  '  My  attention,'  says  Mr. 
Watt,  *  was  first  directed  in 
1759  to  the  subject  of  steam  en- 
gines by  Dr.  Robison,  then  a  stu- 
dent in  the  University  of  Glasgow, 
and  nearly  of  my  own  age.  Robi- 
son at  that  time  threw  out  the 
idea  of  applying  the  power  of  tlie 
steam  engine  to  the  moving  of 
wheel  carriages,  and  to  other  pur- 
poses ;  but  the  scheme  Avas  not 
matured,  and  was  soon  abandoned 
on  his  going  abroad. 

"  '  In  1761,  or  1762,  I  made 
some  experiments  on  tlie  force  of 
steam  in  Papin's  digester,  and 
formed  a  species  of  steam  engine, 
by  fixing  upon  it  a  syringe  one- 
third  of  an  inch  in  diameter,  with 
a  solid  piston,  and  furnished  also 


with  a  cock  to  admit  the  steam 
fi'om  the  digester,  or  shut  it  off  at 
pleasure,  as  well  as  to  open  a  com- 
munication from  the  inside  of  the 
syringe  to  the  open  air,  by  which 
the  steam  contained  in  the  syringe 
might  escape.  When  the  com- 
munication between  the  syringe 
and  digester  was  opened,  the 
steam  entered  the  syringe,  and  by 
its  action  upon  the  piston  raised 
a  considerable  weight  (151b.)  with 
which  it  was  loaded.  When  this 
Avas  raised  as  high  as  A\^as  thought 
proper,  the  communication  Avith 
the  digester  Avas  shut,  and  tliat 
with  the  atmosphere  opened  ;  the 
steam  then  made  its  escape,  and 
the  Aveight  descended.  The  ope- 
rations Avere  repeated ;  and,  tliough 
in  this  experiment  the  cock  was 
turned  by  hand,  it  was  easy  to 
see  how  it  could  be  done  by  the 
machine  itself,  and  to  make  it 
Avork  with  perfect  regularity. 
But  I  soon  relinquished  the  idea 
of  constructing  an  engine  upon 
this  principle,  from  being  sensi- 
ble it  would  be  liable  to  some  of 
the  objections  against  Savory's 
engine ;  for  the  danger  of  bm*st- 
ing  the  boiler  and  the  difficulty 
of  making  the  joints  tight ;  and 
also  that  a  great  part  of  the  poAver 
of  the  steam  would  be  lost,  be- 
cause no  vacuum  was  formed  to 
assist  the  descent  of  the  piston.'  " 

In  the  AA'inter  of  1763-4,  hav- 
ing occasion  to  repair  a  model  of 
Newcomen's  engine,  belonging  to 
the  Natural  Philosophy  Class  in 
this  University  then  taught  by 
Professor  Anderson,  his  attention 
was  again  directed  to  the  subject. 

"  <  At  that  period,'  he  informs 
us,  '  his  knowledge  was^  derived 
principally  from  Desaguliers,  and 
partly  from  Belidor.  He  set  a- 
bout  repairing  the  model,  as  a 
more  mechanician ;  and,  when  that 
Avas  done  and  set  to  work,  he  was 
surprised  to  find  that  its  boiler 
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was  not  supplied  with  steam, 
though  apparently  quite  large 
enough  (the  cylinder  of  the  model 
being  two  inches  in  diameter,  and 
six  inches  stroke,  and  the  boiler 
about  nine  inches  in  diameter:) 
by  blowing  the  fire  it  was  made  to 
take  a  few  strokes,  but  required 
an  enormous  quantity  of  injection- 
water,  though  it  was  very  lightly 
loaded  by  the  column  of  water  in 
the  pump.  It  soon  occurred  to 
him  that  this  was  caused  by  the 
little  cylinder  exposing  a  greater 
surface  to  condense  the  steam  than 
the  cylinders  of  larger  engines  did, 
in  proportion  to  their  respective 
contents ;  and  it  was  found,  that, 
by  shortening  the  column  of  wa- 
ter, the  boiler  could  supply  the 
cylinder  with  steam,  and  that  the 
engine  would  work  regularly  with 
a  moderate  quantity  of  injection. 
It  naw  appeared  that  the  cylinder 
being  of  brass,  would  conduct  heat 
better  than  the  cast-iron  cylinders 
of  larger  engines,  (which  were  ge- 
nerally lined  with  a  stony  crust,) 
and  that  considerable  advantage 
could  be  gained  by  making  the 
cylinders  of  some  substance  that 
would  receive  and  give  out  heat 
the  slowest.  A  small  cylinder, 
of  six  inches  diameter  and  twelve 
inches  stroke,  was  constructed  of 
wood  previously  soaked  in  linseed 
oil,  and  baked  to  dryness.  Some 
experiments  were  made  with  it ; 
but  it  was  found  that  cylinders  of 
wood  werQ  not  at  all  likely  to 
prove  durable ;  and  that  the  steam 
which  was  condensed  in  filling  it, 
still  exceeded  the  proportion  of 
that  which  was  required  for  en- 
gines of  larger  dimensions.  It 
was  also  ascertained,  that  unless 
the  temperature  of  the  cylinder 
itself  were  reduced  as  low  as  that 
of  the  vacuum,  it  would  produce 
vapour  of  a  temperature  sufficient 
to  resist  part  of  the  pressure  of 
the   atmosphere.       All   attempts 


therefore  to  produce  a  better  ex- 
haustion, by  throwing  in  a  greater 
quantity  of  injection  water,  was 
a  waste  of  steam,  for  the  larger 
quantities  of  injection  cooled  the 
cylinder  so  much,  as  to  require 
quantities  of  steam  to  heat  it  again, 
out  of  proportion  to  the  power 
gained  by  having  made  a  more 
perfect  vacuum ;  and  on  this  ac- 
count the  old  engineers  acted 
wisely  in  loading  the  engine  with 
only  six  or  seven  pounds  weight 
on  each  square  inch  of  the  piston.' 

"  By  subsequent  experiments, 
Mr.  Watt  also  ascertained  that 
steam  was  about  1800  times  rarer 
than  water.  In  another  experi- 
ment, being  astonished  at  the 
quantity  of  water  required  for  the 
injection,  and  the  great  heat  that 
it  had  acquired  from  the  small 
quantity  of  water  in  the  form  of 
steam,  which  had  been  used  in 
filling  the  cylinder ;  and  not  un- 
derstanding the  reason  of  it,  <  I 
mentioned  it,'  he  says,  <  to  my 
friend  Dr.  Black,  who  then  ex- 
plained to  me  his  doctrine  of 
latent  heat,  which  he  had  taught 
for  some  time  before  this  period 
(summer  1764 ;)  but  having  my- 
self been  occupied  with  pursuits 
of  business,  if  I  had  heard  of  it,  I 
had  not  attended  to  it,  when  I 
thus  stumbled  upon  one  of  the 
material  facts  upon  which  that 
beautiful  theory  is  founded.' 

"  On  reflecting  further,  it  ap- 
peared to  him,  that,  in  order  to 
obtain  the  greatest  power  from 
the  steam,  the  cylinder  should 
always  be  kept  as  hot  as  the 
steam  which  entered  it ;  that 
when  the  steam  was  condensed, 
the  water  of  condensation  and  the 
water  of  injection  should  be  cooled 
to  100  degrees  Fahrenheit,  or 
lower  if  possible. 

"  The  means  for  accomplishing 
these  two  grand  objects  did  not 
present  themselves  to  Mr.  Watt 
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at  the  moment  when  he  had  drawn 
those  sagacious  inferences ;  but  it 
occurred  to  him,  early  in  the  year 
1765,  "  that  if  a  communication 
were  opened  between  a  cylinder 
containing  steam,  and  another 
vessel  which  was  exhausted  of 
air  and  other  fluids ;  the  steam,  as 
an  expansible  fluid,  would  imme- 
diately rush  into  the  empty  ves- 
sel, and  continue  to  do  so  until  it 
has  established  an  equilibrium; 
and  if  that  vessel  were  kept  very 
cool  by  an  injection  or  otherwise, 
more  steam  would  continue  to 
enter,  until  the  whole  was  con- 
densed.' 

"  ADMIRABLE  INVENTION! 

"  Thus  was  accomplished  what 
had  been  considered  impossible  by 
all  previous  engineers, — the  pro- 
duction of  a  vacuum  without  cool- 
ing the  cylinder. 

"  But  if  both  of  the  vessels  be 
exhausted,  or  nearly  so,  how  were 
the  injection- water,  and  the  air 
entering  with  it,  and  also  that 
produced  by  the  condensation  of 
the  steam,  to  be  extracted  from 
them  ?  This,  Mr.  Watt  proposed 
to  do,  by  adapting  to  the  con- 
denser, a  pipe,  whose  length 
would  exceed  that  of  the  length 
of  a  column  of  water  equivalent 
to  the  pressure  of  the  atmosphere, 
and  to  extract  the  air  by  means 
of  a  pump,  or  to  employ  a  pump 
to  extract  both  the  water  and  the 
air. 

"  Instead  of  keeping  the  piston 
tight  by  M  ater,  which  could  not 
be  applicable  in  this  new  method, 
as,  if  any  of  it  entered  into  a  par- 
tially exhausted  and  (now)  hot 
cylinder,  it  would  boil,  and  by 
generating  vapour,  prevent  the 
production  of  a  vacuum,  besides 
cooling  the  cylinder,  by  its  eva- 
poration during  the  descent  of 
the  piston,  he  proposed  to  lubri- 
cate the  sides  and  keep  the  piston 


air-tight,   by  employing  wax  or 
tallow. 

"  It  next  occurred  to  Mr.  Watt, 
that  the  mouth  of  the  cylinder 
being  open,  the  air  which  entered 
to  act  on  the  piston  would  cool 
the  cylinder,  and  condense  some 
steam  on  again  filling  it.  Then 
he  proposed,  '  to  put  an  air-tight 
cover  on  the  cylinder,  with  a  hole 
and  stuffing-box  for  the  piston  to 
slide  through,  and  to  admit  steam 
above  the  piston,  to  act  upon  it 
instead  of  the  atmosphere." 

"  This  was  his  second  grand  im- 
provement ;  and  while  the  power 
of  the  mechanism  remained  un- 
touched, the  expense  of  fuel  or 
waste  of  steam  was  reduced  to 
nearly  a  third  of  its  former  a- 
mount ;  and  the  machine  was  now, 
properly,  an  engine,  acting  by  the 
force  of  steam — the  motive  power 
being  derived  hitherto  from  the 
gravity  of  the  atmosphere. 

"  The  other  source  of  the  loss 
of  heat,  by  the  air  of  the  atmos- 
phere cooling  the  cylinder  exter- 
nally, which  produced  a  conden- 
sation of  the  internal  steam,  was 
obviated  in  thought  by  enclosing 
the  steam  cylinder  in  another  of 
wood,  or  of  some  other  substance 
which  would  conduct  heat  slowly. 

"  When  once  the  idea  of  sepa- 
rate condensation  was  started,  all 
these  improvements,  continues  this 
admirable  mechanic,  were  sug- 
gested in  quick  succession ;  so 
that,  in  the  course  of  ipne  or  two 
days,  the  invention  was  so  far 
complete  in  his  mind,  and  he  im- 
mediately began  to  submit  them 
to  the  test  of  experiment. 

"  The  model  he  used  consisted 
of  a  brass  syringe  1|  inch  in  diam- 
eter, and  ten  inches  long ;  having 
a  cover  at  top  and  bottom  of  tin 
plate,  a  pipe  to  convey  steam  to 
both  ends  of  the  cylinder  from  the 
bottom,  and  a  second  pipe  to  con- 
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vey  the  steam  from  the  upper  end 
of  the  cylinder  to  the  vessel  in 
which  the  steam  was  to  be  con- 
densed. To  save  apparatus,  the 
cylinder  was  inverted.  A  hole 
was  drilled  longitudinally  thi'ough 
tlie  axis  of  the  stem  of  the  piston, 
and  a  valve  was  fixed  at  its  lower 
end,  to  permit  the  water  produced 
by  the  steam  which  was  condensed 
at  first  entering  the  cylinder  to 
escape.  The  condenser  was  made 
of  two  pipes  of  tin-plate  ten  or 
twelve  inches  long,  and  about  a 
sixth  of  an  inch  in  diameter,  placed 
perpendicularly,  and  communicat- 
ing at  top  with  a  short  horizontal 
pipe  of  large  diameter,  shut  at  its 
upper  end,  with  a  valve  opening 
upwards.  These  pipes  were  joined 
at  bottom  to  another  perpendicu- 
lar pipe  about  an  inch  in  diameter, 
which  served  for  the  air  and 
water  pump.  These  pipes  and 
pump  were  all  placed  in  a  cistern 
filled  with  cold  water. 

"  The  steam  pipe  was  attached 
to  a  small  boiler.  When  the 
steam  was  generated,  it  filled  the 
cylinder,  and  soon  issued  at  the 
longitudinal  perforation  of  the  rod, 
and  through  the  valve  into  the  con- 
denser :  when  it  was  judged  the  air 
was  expelled,  the  steam  cock  was 
shut  and  the  air-pump  piston-rod 
was  di-awn  up,  which  leaving  a 
vacuum  in  the  condenser  pipes, 
the  steam  entered  them  and  was 
condensed :  the  piston  of  the  cy- 
linder imme(ifeitely  rose  and  lifted 
a  weight  of  aoout  eighteen  pounds, 
which  was  hung  to  the  low'er  end 
of  the  piston  rod.  The  exhaustion 
cock  was  shut,  the  steam  was  re- 
admitted into  the  cylinder,  and  the 
operation  was  repeated ;  and  ex- 
cepting the  non-application  of  the 
steam  case,  and  external  covering 
to  prevent  the  dissipation  of  the 
heat  by  radiation,  the  invention 
was  complete  as  far  as  regarded 
the  savings  of  steam   and   fuel. 


To  verify  the  expectations  that 
Mr.  Watt  had  formed  of  the  ad- 
vantages of  his  invention,  he  con- 
structed a  large  model  with  an 
outer  cylinder  and  wooden  case, 
the  effect  of  which  exceeded  his 
most  sanguine  expectations. 

"  This  form  of  the  condenser 
was  afterwards  changed ;  it  being 
found  that  to  condense  the  steam 
used  in  a  large  engine  by  the  cold 
water  being  applied  on  the  out- 
side of  the  condenser,  would  re- 
quire vessels  of  large  and  very 
inconvenient  dimensions.  And  it 
was  also  found,  that,  from  the  na- 
ture of  the  water  with  which  the 
engines  are  frequently  supplied,  a 
stony  crust  was  quickly  formed 
upon  the  outside  of  the  iron  plate 
of  the  condenser,  Avhich  greatly 
diminished,  or  altogether  destroy- 
ed, its  conducting  power." 

With  the  assistance  of  Dr. 
Roebuck,  the  founder  of  Carron 
Iron  Works,  Mr.  Watt  was  en- 
abled to  erect  one  of  his  engines 
at  a  coal-mine  at  Kinneil,  near 
Borrowstonness.  It  had  a  cylin- 
der of  18  inches,  "  and  being  a 
sort  of  experimental  engine,  was 
successively  altered  and  improved 
till  it  was  brought  to  considerable 
perfection."  In  1768,  he  applied 
for  a  patent,  and  the  following 
is  an  extract  from  his  specification. 

"  '  My  method  of  lessening  the 
consumption  of  steam,  and  conse- 
quently fuel  in  fire  engines,  con- 
sists in  the  following  principles : 
First,  that  the  vessel  in  which  the 
powers  of  steam  are  to  be  em- 
ployed to  work  the  engine,  which 
is  called  the  cylinder  in  common 
fire  engines,  and  which  I  call  the 
steam  vessel,  must,  during  the 
whole  time  the  engine  is  at  work, 
be  kept  as  hot  as  the  steam  which 
enters  it ;  first,  by  enclosing  it  in 
a  case  of  wood,  or  any  other  ma- 
terials that  transmit  heat  slowly ; 
secondly,  by  smrounding  it  with 
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steam  or  otlier  heated  bodies ;  and, 
thirdly,  by  suffering  neither  waste, 
or  other  substance  colder  than  the 
steam,  to  enter  or  touch  it  during 
that  time.  Secondly,  in  engines 
that  are  to  be  worked  wholly  or 
partially  by  condensation  of  steam, 
the  steam  is  to  be  condensed  in 
vessels  distinct  from  the  steam 
vessel  or  cylinders,  though  occa- 
sionally communicating  with  them. 
These  vessels  I  call  condensers ; 
and,  whilst  the  engines  are  work- 
ing, these  condensers  ouglit  at 
least  to  be  kept  as  cold  as  the  air 
in  the  neighbourhood  of  the  en- 
gines, by  application  of  water  or 
other  cold  bodies.  Thirdly,  what- 
ever air  or  other  elastic  vapour  is 
not  condensed  by  the  cold  of  the 
condenser,  and  may  impede  the 
working  of  the  engine,  is  to  be 
drawn  out  of  the  steam  vessels  or 
condensers  by  means  of  pumps, 
wrought  by  the  engines  them- 
selves, or  otherwise.  Fourthly, 
I  intend  in  many  cases  to  employ 
the  expansive  force  of  steam  to 
press  on  the  pistons,  or  whatever 
may  be  used  instead  of  them,  in 
the  same  manner  as  the  pressure 
of  the  atmosphere  is  now  employ- 
ed in  common  fire  engines.  In 
cases  where  cold  water  cannot  be 
had  in  plenty,  the  engines  may  be 
wrought  by  this  force  of  steam 
only  by  discharging  the  steam  into 
the  open  air,  after  it  has  done  its 
oflBce.  Fifthly,  where  motions 
round  an  axis  are  required,  I 
make  the  steam  vessels  in  form  of 
liollow  rings,  or  circular  channels, 
with  proper  inlets  and  outlets  for 
the  steam,  mounted  on  horizontal 
axles  like  the  wheels  of  a  water- 
mill.  Within  them  are  placed  a 
number  of  valves,  that  suffer  any 
body  to  go  round  the  channel  in 
one  direction  only :  in  these  steam 
vessels  are  placed  weights,  so  fitted 
to  them  as  entirely  to  fill  up  a  part 
or  portion  of  their  channels,  yet 


rendered  capable  of  moving  freely 
in  them  by  the  means  hereinafter 
mentioned  or  specified.  When 
the  steam  is  admitted  in  these  en- 
gines between  these  weights  and 
the  valves,  it  acts  equally  on  both, 
so  as  to  raise  the  weight  to  one 
side  of  the  wheel,  and  by  the  re- 
action on  the  valves  successively 
to  give  a  circular  motion  to  the 
M^heel ;  the  valves  opening  in  the 
direction  in  which  the  weights  are 
pressed,  but  not  in  the  contrary. 
As  the  steam  vessel  moves  round, 
it  is  supplied  with  steam  from  the 
boiler,  and  that  which  has  per- 
formed its  ofiice  may  either  be 
discharged  by  means  of  condens- 
ers, or  into  the  open  air.  Sixthly, 
I  intend  in  some  cases  to  apply  a 
degree  of  cold  water  not  capable 
of  reducing  the  steam  to  water, 
but  of  contracting  it  considerably, 
so  that  the  engines  shall  be  work- 
ed by  the  alternate  expansion  and 
contraction  of  the  steam.  Lastly, 
instead  of  using  water  to  render 
the  piston  or  other  parts  of  the 
engines  air  or  steam  tight,  I  em- 
ploy oils,  wax,  resinous  bodies, 
fat  of  animals,  quicksilver,  and 
other  metals  in  their  fluid  state.' 

"  These  improvements  were 
combined  in  a  very  masterly  man- 
ner, in  Avhat  were  called  his  sin- 
gle reciprocating  engines.  The 
lever  beam,  boiler,  pump  rod,  and 
the  use  of  a  plug  frame  to  act  by 
its  pins  or  tappets  on  the  hand- 
gear,  or  contrivanc Jj^  for  opening 
and  shutting  the  halves,  with 
some  improvements  in  their  ar- 
rangement, were  retained;  the 
valves  were,  however,  on  a  dif- 
ferent and  a  better  construction." 

To  obviate  the  inconvenience 
of  the  returning  stroke,  was  the 
only  thing  that  was  left  for  Mr. 
Watt  to  do,  to  render  his  engine 
perfect;  and  he  accomplished  it 
by  a  very  slight  extension  of  his 
first  idea. 
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*'  He  had  introduced  steam  act- 
ing against  a  piston  to  press  it 
downwards;  he  now  formed  a 
communication  between  both  sides 
of  the  piston  and  the  boiler,  and 
also  with  the  condenser,  and  made 
the  steam  act  to  press  the  piston 
upwards  as  well  as  downwards. 

"  The  mechanism  was  now,  as 
far  as  the  principle  went,  perfect ; 
and  it  was  freed,  for  the  first  time, 
from  the  enormous  dead  Aveight 
of  counterpoises,  which  had  hung 
on  it  from  the  first  attempts  of 
Newcomen  •,  and  the  equally  enor- 
mous load  whicli  was  used  in  the 
construction  of  the  various  parts, 
for  the  purpose  of  equalizing  the 
motion." 

The  engraving  in  our  last  is  a 
representation  of  a  complete  dou- 
ble acting  steam  engine,  on  this 
principle,  as  it  is  now  generally 
constructed  for  the  purpose  of 
rendering  it  perfectly  independ- 
ent and  unconnected  with  the 
building  to  which  it  may  belong. 

a,  a,  is  a  long  narrow  box  or 
case  formed  by  screAving  plates  of 
cast  iron  together  so  as  to  form  a 
base  or  support  for  the  whole  ma- 
chine to  rest  upon.  A  part  of 
this  base  is  furnished  vrith  a  close 
bottom  as  from  b  to  b,  and  an  up- 
right partition  at  c,  so  as  to  con- 
vert the  part  «,  b,  b,  c,  into  the 
cold  water  cistern.  Immediately 
over  this  cistern  the  steam  cylin- 
der d,  is  fixed,  and  directly  under 
it  the  cond^ser  <?,  and  air  pump 
yV  g,  g,  are  the  side  pipes  receiv- 
ing their  steam  from  the  steam 
pipe  h,  which  proceeds  from  the 
boiler  A,  and  this  is  equipped 
with  all  the  necessary  contrivanc- 
es; 2,  2,  i,  are  cast  iron  columns, 
four  of  which  are  placed  in  the 
angles  of  the  base  to  strengthen 
it,  and  two  in  the  centre. — They 
are  for  supporting  the  entablature 
plates  or  spring  beams  k,  k^  upon 


which  the  beam  /,  /,  is  mounted, 
and  to  which  the  radius  rods  of 
the  parallel  motion  m,  are  at- 
tached; n,  the  piston  rod  of  the 
steam  cylinder,  and  o,  that  of  the 
air  pump,  whicli  in  this  instance 
also  operates  as  the  plug-tree,  by 
carrying  the  two  tappets  p,  />, 
which  act  upon  the  lever  r,  for 
admitting  or  shutting  off  the 
steam.  The  hot  water  cistern  is 
shown  at  q,  s  being  the  hot  water 
pump,  and  v,  the  rod  by  which  it 
is  worked  from  the  main  beam; 
u,  is  the  cold  water  pump,  work- 
ed in  a  similar  manner;  B,  the 
fly-wheel,  the  shaft  or  axle  of 
whicli  is  supported  on  the  top  of 
the  base  a,  a,  while  its  crank 
works  within  it,  and  is  connect- 
ed by  the  connecting  rod  C,  with 
the  end  of  the  beam ;  iv,  w,  is  the 
governor,  worked  by  the  line  1,1, 
and  operating  on  the  throttle  valve 
X,  by  the  rods  2,  2;  y,  is  the  han- 
dle and  index  plate  of  the  injec- 
tion cock,  and  z,  the  barometer  of 
the  condenser,  fixed  against  one 
of  the  iron  columns. — The  parts 
of  the  boiler  are  as  follows:  3,  is 
tlie  man-hole,  4,  the  feed  pipe,  5, 
the  fire  place,  6,  6,  the  chimney, 
7,  the  gauge  cocks,  and  8,  the  steam 
gauge. 

Such  is  the  nature  and  con- 
struction of  the  most  powerful 
engine  ever  invented  by  man.  It 
has  conferred  immortal  honour  on 
the  inventor,  and  imperishable  re- 
noAvn  on  the  country  that  gave 
him  birth.  Glasgow,  the  scene  of 
his  early  labours,  and  the  foster- 
ing parent  of  his  genius,  will  for 
ever  share  in  those  envied  laurels 
which  still  hover  around  his  de- 
parted head.  If  the  ancient  states 
of  Greece  and  Rome  decreed  sta- 
tues and  honours  to  him  who  died 
nobly  defending  his  country,  how 
much  more  ought  we  in  this  hap- 
py land  to  decree,  and  to  unite  in 
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erecting  a  monument  to  the  mem- 
ory of  the  man  who  has,  by  his 
powerful  inventions,  raised  it  to 


such  a  gigantic  height  in  the  scale 
of  nations? 


IMPORTANT  DISCOVERY  IN  NAVIGATION. 


From  the  different  bearings  of 
the  Magnetic  Needle  on  the  dif- 
ferent places  of  the  earth  and  seas, 
and  from  its  steady  adherence, 
very  nearly,  to  one  and  the  same 
position,  on  any  one  certain  place, 
it  is  now  discovered  that  the  nee- 
dle has,  at  all  times,  since  the  at- 
traction was  found  out,  constant- 
ly and  uniformly  pointed  to  one 
certain  point,  and  that  now  for 
the  long  period  of  244  years. 
From  this  important  fact,  it  is  no 
more  than  reasonable  to  conclude, 
that  it  will  continue  to  do  so  till 
the  end  of  time.  Now,  at  Lon- 
don, the  needle  bears  31  degrees 
west  of  the  pole  of  the  earth,  and 
farther  north  on  the  same  merid- 
ian the  variation  west  is  increas- 
ed. The  meridians  east  of  Lon- 
don have  a  greater  variation  west, 
to  the  extent  of  9  degrees;  and 
10  degrees  east  of  London,  it  be- 
gins to  diminish;  west  of  London 
the  variation  is  less  and  less,  as 
far  as  81  degrees,  where  there  is 
no  variation.  From  the  equator 
to  either  of  the  poles,  the  varia- 
tion increases;  west  of  81°  west 
of  London,  the  variation  is  east 
to  the  extent  of  90® ;  and  there 
the  variation  is  at  its  fullest  a 


now  discovered  to  be  situated  23 
DEGREES  distant  in  space  from  the 
pole  of  the  earth,  and  directly 
north  from  the  place  where  there 
is  no  variation;  it  is  also  found 
that  the  attractive  power,  or  pole, 
has  an  orbit  of  its  own,  on  which 
it  performs  a  daily  revolution  in 
the  same  manner  as  the  earth,  but 
that  it  takes  a  very  small  fraction 
of  time  more  than  24  hours  to 
perform  it,  whereby  it  loses  a  very 
little  on  the  earth.  By  this  means, 
in  course  of  time,  it  takes  a  dif- 
ferent bearing  on  all  places  of  the 
earth  and  seas,  by  progressively 
falling  back  on  its  orbit,  and  this 
is  the  cause  of  variation  on  the 
same  spot  of  the  earth. 

Now,  the  fact  of  its  always 
bearing  to  the  same  point,  notwith- 
standing the  many  variations  ex- 
perienced, remains  to  be  accounted 
for.  There  are  three  points  to  be 
considered  in  this  explanation; 
first,  the  magnetic  pole ;  next,  the 
pole  of  the  earth;  and  the  third 
point  is  the  place  of  the  earth,  or 
sea,  where  the  observation  is  tak- 
en. Where  there  is  no  variation, 
the  three  points  are  all  on  one  di- 
rect line ;  at  either  side  of  the  me- 

..      ridian,    of  no    variation,    a   line 

mount;  it  then  decreases  during     drawn  from  the  plaaf  of  observa- 
90°;  where  again  there  is  no  va-     tion  to  the  magnetic  pole,  makes 


riation.  Now,  from  these  bear- 
ings of  the  needle  so  many  differ- 
ent ways,  it  may  appear,  at  first 
sight,  that  it  cannot  be  at  all  times 
pointing  to  one  particular  and 
certain  spot,  and  yet  it  is  a  cer- 
tain fact.  The  difficulty  that  has 
hitherto  puzzled  the  learned  in 
Europe  in  this  matter,  consists  in 
their  ignorance  of  the  place  of 
the    attractive   power,    which   is 


an  angle  with  a  line  drawn  from 
the  same  place  to  the  pole  of  the 
earth.  At  places  near  the  merid- 
ian, of  no  variation,  the  angle  is 
small;  farther  off  from  it,  the  an- 
gle is  greater ;  and  farther  off,  and 
more  northerly,  greater  still;  these 
angles  are  the  different  quantities 
of  variation. 

It  may  now  naturally  be  inquir- 
ed, how  is  this  new  magnetic  pole 
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found,  as  it  has  never  been  seen, 
nor  has  its  place  been  given  by 
astronomers?  To  this  it  may  be 
answered,  that  whether  it  is  visi- 
ble or  invisible,  is  still  a  question; 
but,  allowing  it  to  be  visible  as 
the  sun,  it  never  could  be  seen  at 
any  place  south  of  the  67tli  de- 
gree of  latitude;  and  even  there, 
no  higher  than  the  horizon. 
Greenland  ships,  for  a  long  time 
previous  to  this  period,  have  been 
there,  and  even  farther  north,  but 
the  mariners  could  not  possibly 
see  it,  having  day,  or  sun  light, 
while  there.  It  may  now,  per- 
haps, be  seen  by  some  of  the  pre- 
sent expedition  to  the  Polar  re- 
gions, if  they  had  a  notion  to  look 
for  it.  The  depression  of  this 
power,  so  low,  under  so  many  ho- 
rizons to  the  south  of  it,  and  the 
increase  of  its  power,  on  approach- 
ing towards  it,  fully  accounts  for 
the  droop  of  the  compass  in  high 
latitudes ;  and  I  know  not  but  this 
power  may  be  another  planet  to 
be  added  to  the  astronomer's  list. 
If  the  magnetic  pole  was  more 
than  23  degrees  from  the  earth, 
the  variation  would  be  greater 
than  it  is  found  to  be ;  and,  if  near- 
er, the  variation  would  be  less  than 
it  is  found  to  be  by  experience. 

I  may  now  suggest  a  few  things 
as  to  the  benefit  and  immense  ad- 
vantage arising  to  navigation  by 
this  discovery.  Tables  of  the  va- 
riations on  the  latitudes  and  lon- 
gitudes of  all  places  of  the  globe, 
can  be  made  out,  and  then,  when- 
ever the  latitude  in,  and  the  varia- 
tion in  the  place  of  observation,  are 
ascertained,  the  longitude  is  mark- 
ed beside  them  on  the  table.  This 
plan,  will,  of  course,  supersede 
the  use  of  chronometers,  save  the 
trouble  of  finding  the  time  at  the 
ship,  and  prevent  errors  to  which 
the  taking  of  that  time  is  liable. 
It,  perhaps,  may  be  counted  ab- 
sui'd  to  depend  on  such  a  variable 


thing  as  the  compass,  which  has 
always  been  found  to  point  so  ^ 
many  different  ways;  but  it  is 
evident,  that  its  many  variations 
are  not  in  the  least  applicable  to 
itself,  but  to  the  different  posi- 
tions to  which  it  is,  and  has  been 
carried,  as  already  shovrn.  No- 
thing can  be  more  steady  than  it 
has  proven  itself  to  be,  in  every 
spot  where  it  has  been  placed  and 
kept  for  a  number  of  years,  and 
attended  to  with  the  greatest  care; 
this  fact  is  witnessed  by  its  stead- 
iness at  London  for  244  years. 
This,  however,  witli  the  excep- 
tion of  the  small  variation  caused 
by  the  attractive  power  falling 
back  on  its  own  orbit,  almost  im- 
perceptibly, as  already  pointed 
out,  and  the  variation  occasioned 
thereby,  is  so  inconsiderable,  that 
it  will  not,  on  an  average,  make 
one  degree  in  seven  years.  Dur- 
ing some  years,  no  doubt,  there 
will  be  a  greater  variation  than  in 
others,  according  to  the  position 
of  the  magnetic  power  on  its  own 
orbit.  At  present,  and  for  years 
to  come,  in  this  country,  it  will 
not  amount  to  4'  per  year.  In 
short,  if  the  compass  is  steady  on 
one  place,  there  is  no  reason  why 
it  should  not  be  so  on  all  places ; 
if  unsteady  on  any  place,  why  it 
should  not  be  unsteady  on  all 
places.  But  from  every  circum- 
stance connected  with  the  varia- 
tion, it  is  proven  to  be  as  steady 
and  sure  as  any  thing  in  nature. 
So  that,  on  the  whole,  this  is  the 
discovery  of  the  longitude,  so  long 
sought  after,  and  for  which  great 
ingenuity  and  much  trouble  and 
expense  have  been  laid  out  in  in- 
venting and  providing  substitutes. 

u.  s.  c. 

[This  appears  to  us  a  very  ingenious 
theory,  and  one  that  is  more  likely  to 
account  for  the  variation  of  the  needle 
than  the  hypothesis  of  Dr.  Halley  and 
others  1 
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ON  THE  CHEMICAL  PROPERTIES  OF  MILK,  WITH  REMARKS 
ON  THE  LACTOMETER. 


Milk  is  a  fluid  secreted  by  animals  of 
the  mammiferous  kind,  by  a  peculiar  set 
of  small  glands  generally  clustered  to- 
gether, if  on  the  breast;  in  a  row,  if  on 
the  belly;  and  around  a  tube,  as  in  the 
cesaphagus  of  the  common  pigeon.  It 
is  distinguished  by  its  white  opaque  co- 
lour, and  its  sweet  bland  agreeable  taste, 
destined  for  the  nourishment  of  their 
young.  Its  smell  is  also  peculiar,  though 
not  disagreeable,  especially  when  fresh 
drawn.  It  is  heavier  than  water,  hence 
it  sinks  in  that  fluid.  Its  specific  heat  is 
98,  water  being  100, 

Berzeius  has  given  the  following  an- 
alysis of  it  in  his  animal  chemistry, 
though  he  has  not  said  from  what  ani- 
mal it  was  taken. 

Water,      ...•;....;  9i'8  75 

Curd  with  a  little  Cream,    ....  28  GO 

Sugar  of  Mill4, S5.(i0 

Muriate  ot  }'otash,      ......  1.70 

Phosphate  of  Potash, 0.i25 

Lactic  dcid.  Acetate  of  Potash  >  with 

a  trace  of  Lactate  of  Lime,    •    .  6.00 

Earthy  Phosphates 0  30 
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Milk  is  capable  of  undergoing  the  vin- 
ous, acetous,  and  putrefactive  fermenta- 
tion. The  Arabs  prepare  a  wine,  called 
"  Leban,"  theTurks  one  called  "Yaourt," 
and  the  Tartars  one  called  *'  Koumiss," 
from  it.  They  take  a  very  large  quan- 
tity of  mare's  milk,  add  one-eighth  of 
sourest  cow's  milk  they  can  obtain,  a 
small  quantity  of  the  "wine"  already 
prepared,  or  a  small  quantity  of  yeast, 
cover  the  vessel  with  a  close  cloth,  and 
keep  it  in  a  moderate  heat  for  24  hours. 
Then  they  beat  it  with  a  bunch  of  rods 
to  mix  it  thoroughly;  lastly,  they  put  it 
in  a  clean,  high,  and  narrow  vessel,  and 
repeat  the  beating  or  shaking  if  it  is  not 
all  alike  in  consistence.  It  is  then  put 
in  clean  bottles  and  kept  in  a  cool  place. 
It  must  be  shaken  again  before  using, 
and  is  then  a  very  pleasant  drink.  A 
spirit  may  be  extracted  from  it  by  distil- 
lation. Every  body  is  aware  of  the  ace- 
tous fermentation;  only  keep  milk  36  or 
48  hours  in  summer  in  a  close  vessel, 
and  it  will  be  seen  distinctly;  and  if  this 
be  kept  4  or  5  days  under  the  same  cir- 
cumstances, the  putrefactive  fermenta- 
tion will  have  begun.  All  acids,  alcohol, 
and  the  peculiar  secretion  of  the  inner 
coat  of  the  stomach,  especially  of  the 
young  mammiferous  animals,  and  some 
few  other  substances,  have  the  power  of 
coagulating  it.  It  forms  a  kind  of  soap 
with  alkalies.     The  product  of  coagula- 


tion is  curd  and  whey.  Curd  consists, 
according  to  the  analysis  of  MM.  Gay, 
Lassac,  and  Thenard,  of 

Carbon,     • 59.781 

Oxygen, 11.400 

Hycirogeu, 7.4'^9 

Azote, 21381 


100.000 


Whey  contains  a  great  proportion  of 
water,  a  small  quantity  of  butter,  cheese, 
saccharine  matter,  and  lactic  acid,  which 
last  reddens  the  vegetable  blues.  For 
the  method  of  obtaining  it,  see  Ure's 
Dictionary  of  Chemistry,  article  Acid 
Lactic. 

The  saccharine  matter  upon  which  de- 
pends its  property  of  fermentation,  is 
held  in  solution  by  the  whey,  and  is  ob- 
tained by  evaporation  by  heat,  in  proper 
moulds,  to  the  consistence  of  honey,  and 
afterwards  dried  in  the  sun.  In  this 
state  it  is  exported  by  the  Swiss.  Milk 
may  be  evaporated  in  the  same  way,  and 
taken  to  sea  as  a  substitute  for  milk,  re- 
ducing it  with  water  when  wanted  for 
use.  It  is  not  agreeable  to  the  palates 
of  those  who  have  been  used  to  a  better. 
It  must  be  kept  dry  to  prevent  spoiling. 
If  it  is  wanted  pure,  it  must  be  dissolv- 
ed in  water,  clarified  with  white  of  eggs, 
or  any  albuminous  substance,  afterwards 
evaporated  to  the  consistence  of  honey  or 
thin  syrup ;  when  small  rhomboidal  par- 
allelopipedou  white  chrystals  wnll  form. 

"  Sugar  of  milk  has  a  faint  saccharine 
taste,  and  is  soluble  in  3  or  4  parts  of 
water.  It  yields  by  distillation  the  same 
products  that  other  sugars  do,  only  in 
somewhat  different  proportions.  It  is 
remarkable,  hovi'^ever,  that  the  emyreu- 
matic  oil  has  a  smell  resembling  flowers 
of  Benzoin.  It  contains  an  acid  called 
the  saccho  lactic,  but  as  it  is  common 
to  all  mucilaginous  substances,  it  has 
been  termed  the  Muciq."  Ure's  Diet, 
p.  590.  For  process  of  obtaining  this 
acid,  see  Ure's  Diet,  article  Acid  Mucic. 
Any  of  the  other  ingredients  can  be  pro- 
cured according  to  the  principles  of 
chemical  analysis. 


ON  THE  LACTOMETER. 

This  is  aa  instrument  for  knowing  the 
comparative  strength  or  richness  of  milk 
and  cream,  I  believe  there  have  been 
various  instruments  invented  for  this 
purpose.  It  has  not  been  my  good  for- 
tune, however,  either  to  see  them,  or  a 
description,  whereby  a  similar  might  be 
made.     Its  utility  is  self-evident,  both 
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for  the  dairy  and  private  families.  For 
the  dairy  maid  to  Umow  the  strength  of 
the  milk ;  the  milk  of  one  cow  compar- 
ed to  that  of  another,  whether  it  is  rich- 
er in  one  pasture  than  another;  and  whe- 
ther morning  or  evening  meal,  as  it  is 
technically  called  in  the  dairy,  is  the 
best;  hovv  much  cream  and  butter  is  to 
be  got  from  a  known  quantity,  from  tri- 
als made  before  of  the  same  cow's  milk, 
and  how  far  it  may  be  diluted  in  the  pro- 
cess of  churning,  for  the  obtaining  the 
butter  soon,  and  of  a  good  quality.  This 
must  all  be  learned  from  comparative 
trials.  In  short,  I  should  consider  it  as 
useful  as  a  thermometer,  an  indispensa- 
ble instrument  now  in  all  well  regulated 
dairies.  To  private  families,  to  know  the 
strength  of  the  milk,  that  they  may  not 
be  imposed  on,  as  they  are  generally  in 
large  towns.  The  fact  is  notorious,  that 
we  obtain  more  cream,  and  of  a  better 
quality,  from  the  same  quantity  of  milk, 
in  the  country,  than  in  large  towns. 
How  can  we  be  sure,  without  an  instru- 
ment of  the  kinds  to  be  described,  or 
some  other  of  the  same  description  ?  It 
is  a  common  practice  of  the  cowfeeders 
in  Glasgow,  and  other  laige  towns,  to 
have  warm  water  in  the  dish,  and  to 
draw  the  milk  over  it,  so  that  it  mixes 
intimately.  A  gentleman  who  got  his 
milk  from  a  cowfeeder  in  town,  had 
heard  they  practised  this,  and  also  sus- 
pected it,  and  who  usually  got  it  in  a 
pannikin,  sent  two  one  morning,  one  for 
the  milk,  the  other  for  the  warm  water. 
This  had  the  desired  etfect,  and  they 
never  afterwards  attempted  to  deceive 
him.  How  could  he  have  determined 
the  amount  of  the  deception,  but  by 
means  of  a  lactometer? 

There  are  four  plans  which  occurred 
to  me  might  answer  the  purpose  of  the 
lactometer:  1st,  Wheel  and  axis,  or  le- 
ver of  first  kind. — 2d,  The  roman  statera 
or  steel-yard,  which  is  nothing  else  than 
a  lever  of  the  second  kind. — 3d,  The  in- 
strument used  by  honey  dealers  for 
weighing  the  bee-hives  — 4th,  The  hy- 
drometer, or  instrument  used  for  ascer- 
taining the  strength  of  spirits,  as  used 
by  the  excise. 

1st,  The  wheel  and  axis,  or  lever  of 
the  first  kind.  On  the  wheel  I  have  a 
fixed  point,  and  to  it  I  tie  a  thread,  the 
lighter  the  better,  provided  it  support 
the  weight.  To  the  thread  on  each  end 
is  a  small  hook,  one  to  hang  the  small 
jug  to  contain  the  milk  and  cream  to  be 
tried,  the  other  for  a  known  weight.  The 
jug  is  filled  and  hung  on  one  of  the  hooks, 


and  the  weight  on  the  other,  and  accord- 
ing as  the  milk  or  cream  is  strong  or 
weak,  so  will  it  point  on  a  dial  with  an 
index  placed  on  the  wheel.  This,  if  cor- 
rectly made,  answers  very  well.  An- 
other may  be  made  with  a  common  bal- 
ance, if  delicate  enough.  The  stronger 
the  milk  or  cream,  the  more  will  the 
weight  preponderate. 

2d,  The  roman  statera,  steel-yard,  or 
lever  of  the  second  kind.  The  small  jug 
containing  the  milk  or  cre^m  to  be  tried, 
is  hung  on  a  small  notch  on  the  short  arm 
of  the  lever.  The  weight  on  the  other 
arm  is  shifted  nearer  or  farther  from  the 
fulcrum,  until  it  is  exactly  horizontal,  as 
shown  by  the  point  in  the  middle,  or 
small  notches  numbered  off,  1,  2,  3,  4-, 
5,  6,  &c.  which  numbers  tell  exactly  the 
strength  from  experiments  made  pre- 
viously. 

The  better  the  cream  or  milk,  it  will 
be  found  the  lighter,  or  the  weight  will 
be  so  many  degrees  nearer  the  fulcrum. 
A  gill  of  best  cream,  or  ^oz.  avoirdupois 
by  measure,  compared  to  water,  wei;ihs 
exactly  3  oz.  and  -30  grs, ;  milk  more  in 
proportion  to  its  quality. 

3d,  The  instrument  used  by  honey 
dealers  for  weighing  their  bee-hives.  You 
take  a  small  jug  of  a  given  size,  and  fill 
it  brim  full  with  the  best  cream,  then 
M'ith  that  of  an  inferior  quality,  then  milk, 
and  so  on  with  it,  until  you  come  to  half 
milk  and  half  water,  the  point  where  it 
was  seen  from  the  bottom  of  the  tube, 
being  marked  off  in  each  with  a  file,  and 
numbered  if  required.  It  is  now  fit  for 
use  anywhere.  This  is  the  most  conve- 
nient for  dairies  and  private  families, 
being  least  liable  to  go  wrong. 

4th,  The  hydrometer  used  by  the  ex- 
cise for  ascertaining  the  comparative 
strength  of  alcohol  or  spirits.  This  must 
be  graduated  like  the  preceding  first  best 
cream,  and  gradually  reducing,  until  you 
come  to  half  milk  and  half  water,  each 
being  marked  off.  It  is  then  ready  for  use. 

Dr.  Ure,  p.  590  of  his  Dictionary, 
article  Milk,  says,  "  Since  both  cream 
and  water  affect  the  specific  gravity  of 
milk  alike,  it  is  not  possible  to  infer  the 
quality  of  milk  from  the  indication  merely 
of  a  specific  gravity  instrument.  We 
must  first  use  as  a  lactometer,  a  gradu- 
ated glass  tube,  in  which  we  note  the 
thickness  of  the  stratum  of  cream, 
afforded  after  a  proper  interval,  from  a 
determinate  column  of  new  milk.  We 
then  apply  to  the  skimmed  milk,  a  hydro- 
metric  instrument,  from  which  we  learn 
the  relative  proportions  of  curd  and  whey. 
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Thus  the  combination  of  two  instruments 
furnishes  a  tolerably  exact  lactometer." 
I  differ  in  opinion  with  the  Dr.  respect- 
ing the  first  instrument,  and  the  second 

THE  DIVING  BELL 

Connected  with  the  bell  is  a  dismasted 
vessel  of  some  fifty  or  sixty  tons  burthen, 
in  the  centre  of  which  a  pretty  strong  crane 
(worked  as  usual  with  tooth  and  pinion,) 
is  sunk  to  the  very  keel,  and  by  the  help  of 
which  the  instrument  is  let  down  or  taken 
up,  with  the  greatest  ease  and  regularity. 
When  not  in  use  it  rests  upon  the  deck ; 
but  when  the  weather  is  favourable,  the 
vessel  is  moved  to  whatever  station  the 
diver  directs,  and  then  down  go  the 
aquatic  quarrymen. 

The  bell  is  neither  more  nor  less  than 
a  strong  cast  metal  frame,  four  inches 
thick  in  the  side,  5  feet  3  inches  high,  4 
feet  5  inches  wide,  tjipering  towards  the 
top,  and  weighing  exactly  3  tons  15  cwt. 
The  tube  of  the  air-pump,  3  inches  in 
diameter,  is  inserted  at  the  top,  and  is 
covered  in  the  inside  by  a  leather  valve, 
with  a  view  to  the  equal  distribution  of 
the  air.  The  pump,  which  is  a  double 
one,  is  placed  on  the  deck,  and  con- 
stantly worked  by  four  men  whenever 
the  divers  are  at  any  great  depth.  In 
the  top  are  ri vetted  two  strong  iron  bolts, 
formed  into  rings  at  the  extremities :  the 
upper  rings  connect  the  bell  with  the 
chain  of  the  crane,  and  the  under  ones 
are  used  for  an  important  purpose  which 
I  shall  by  and  by  explain.  In  casting 
the  bell,  ten  different  holes  had  been  pur- 
posely left,  which  are  filled  with  as  many 
circular  windows,  thoroughly  cemented 
or  puttied  in — exactly  such  as  you  some- 
times see  used  on  board  of  ship,  and 
which  the  country  people  call  yokes  of 
glass.  In  the  inside  are  seats  vis-a-vis, 
with  a  cross  spar  to  rest  your  feet  on, 
and  sundry  knobs  around  the  top,  from 
which  are  suspended  the  workmen's 
tools.  When  about  to  descend,  the  bell 
is  gradually  raised  and  lowered  over  the 
vessel's  side.  If  at  any  time  the  person 
who  descends  feels  a  little  squeamish,  it 
is  probably  when  he  first  takes  his  seat 
in  the  bell ;  he  sees  himself  pent  in  a 
narrow  house;  he  hears  the  air  valve 
whizzing  above  ;  around  are  nothing  but 
iron  walls ;  below  is  the  level  or  slightly 
agitated  sea,  and  he  knows  not  exactly 
what  may  be  his  sensations  when  he 
actually  comes  in  contact  with  a  new 
element.    Arrived  at  the  bottom,  the 


is  too  complex  for  common  use,  in  fact 
to  all  who  are  not  acquainted  with  mak- 
ing chemical  experiments.  S. 


AT  PORT-PATRICK. 

diver  gives  the  usual  signal,  by  striking 
with  a  hammer  on  the  side  of  the  bell, 
and  in  a  minutg  the  iron  ship  is  safely 
moored.  The  most  remarkable  thing  of 
all,  is  the  mode  of  placing  the  huge 
masses  of  free-stone,  which  form  the 
foundation  of  the  pier,  and  each  of  which 
weighs  from  5  to  7  tons.  When  the 
bed  is  prepared,  and  a  stone  is  meant  to 
be  laid,  it  is  first  of  all  placed  on  a  punt, 
and  from  it  lowered  to  the  proper  situa- 
tion— or  as  nearly  so  as  the  diver  can 
direct.  He  then  descends,  and  by 
shifting  about  gets  the  bell  suspended 
right  above  the  stone,  and  forthwith  dis- 
engaging the  orignal  tackle,  he  attaches 
to  it  an  ingenious  apparatus  of  his  own, 
the  chain  of  which  is  fastened  to  the 
rings  mentioned  above,  and  in  this  way 
he  drags  the  stone  wherever  he  pleases. 
Nay,  so  easily  are  the  stones  moved 
while  afloat  in  the  water,  that  the  slight- 
est touch  sends  them  this  way  or  that— 
as,  when  every  thing  is  prepared,  it  is 
easier  to  build  below  than  above  water. 
No  cement  nor  fastenings  are  used  to 
connect  the  stones.  From  their  great 
gravity  and  the  slightness  of  the  motion 
felt  at  such  depths,  there  is  no  danger 
whatever  of  their  shifting,  while  the 
heavy  superstructure  that  is  to  be  erected 
above,  will  tend  equally  to  keep  them 
firm.  Independently  of  the  pumpers 
and  hands  that  work  the  vessel,  there  is 
another  individual,  whose  sole  duty  is 
to  watch  the  signals.  These  are  reduced 
to  a  perfect  system,  and  may  be  explained 
in  half  a  dozen  words.  When  the  diver 
requires  more  air,  and  wishes  the  motion 
of  the  pump  to  be  quickened,  he  strikes 
One  on  the  inside  of  the  bell,  which  is 
easily  heard  above  even  at  the  greatest 
depths.  Two  means  the  bell  has  come 
in  contact  with  something,  and  you  must 
either  stop,  or  turn  the  windlass ;  Three 
is  the  signal  for  pulling  up  ;  Four  means 
let  the  bell  lower  down ;  Five  is  the 
signal  for  bawling  to  the  eastward ;  Six 
to  the  westward;  Seven  to  the  south- 
ward ;  Fight  to  the  northward ;  and 
Nine  means  let  down  the  working 
bucket.  Besides  these  there  is  a  Tenth 
signal,  but  which  as  yet  there  has  been 
no  occasion  to  give  at  Port-Patrick. 
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A  YEAR  has  now  elapsed  since  the  commencement  of  this  Magazine, 
during  which  time  it  has  raised  itself  into  a  circulation,  not  only  far  ex- 
ceeding any  thing  which  Glasgow  has  hitherto  produced,  but  greater  than 
that  of  any  provincial  periodical  of  the  same  kind  in  the  Kingdom.  In 
entering  on  the  labours  of  another  year,  the  Publisher  has  to  inform  his 
numerous  Readers,  that  the  Editor  who  formerly  conducted  this  Work, 
has  now  no  farther  connection  with  it;  and  he  with  satisfaction  announces, 
that  he  has  formed  an  arrangement  with  a  Committee  of  Civil  Engineers 
and  Practical  Mechanics^  under  whose  direction  and  advice  the  Work 
will  hereafter  be  exclusively  conducted.  He  is  quite  conscious,  that  not- 
withstanding every  exertion  has  been  used  to  make  it  worthy  the  extensive 
patronage  it  has  received,  that  it  is  far  from  being  perfect,  and  that  much 
may  yet  he  done  to  improve  it :  anxious,  therefore,  not  only  still  to  merit 
this  patronage,  but  yet  farther  to  increase  its  circulation,  and  thereby  its 
value  and  its  usefulness,  he  assures  the  Public,  that  no  increased  exertion 
will  be  spared  either  or;  his  part,  or  on  the  part  of  the  Gentlemen  who 
now  conduct  it. 

In  an  age  such  as  this,  when  knowledge  and  science  pay  daily  visits 
alike  to  the  humblest  Cottage,  as  to  the  proudest  Palace,  when  Peer  and 
Peasant,  Master  and  Workman,  are  alike  votaries  at  the  shrine  of  learning, 
the  conductors  are  fully  conscious  of  the  arduous  nature  of  the  task  they 
undertake,  in  attempting  to  give  information  or  instruction  to  a  people 
on  whom  the  day-star  of  useful  knowledge  already  shines  so  bright  and  so 
beautiful; — a  people,  many  of  whom  are  more  competent  to  be  instructors, 
than  myriads  of  those  who  attempt  it.  But  great  as  the  task  is,  and  ob- 
serving, as  they  know  the  public  eye  must  necessarily  be  to  all  their  defects, 
they  are  determined  only  to  increase  their  labours  to  keep  up  with  the 
advance  of  mind,  and  to  make  this  little  work  worthy  the  patronage  of  a 
great  and  an  enlightened  people.  They  believe  they  may  with  confidence 
assert,  that  limited  as  the  nature  of  the  work  unavoidably  is,  by  their 
united  labour,  they  will  be  enabled  to  make  it  much  more  useful  to  the 
practical  Mechanic,  and  much  more  valuable  to  the  man  of  science,  than 
it  has  even  hitherto  been. 

In  thus  speaking  of  the  thirst  for  knowledge  which  at  present  pervades 
the  body  of  the  people,  and  which  will  form,  in  after  ages,  when  the  petty 
broils  and  factions  which  now  engage  the  attention  of  so  many  wise  and 
learned  heads,  are  unheeded  or  forgotten,  not  only  the  most  distinctive, 
but  certainly  the  most  beautiful  point  in  the  character  of  the  time,  it  is 
impossible  to  pass  over  in  silence  the  interesting  account  which  wull 
be  found  in  our  present  Number,  (from  the  pen  of  Mr.  Bannatyne,) 
of  the  Institution  at  the  Gas  Company's  Works,  for  the  mutual  in- 
struction of  the  workmen.  W^e  most  cordially  join  in  all  the  philan- 
thropic and  enlightened  views  of  the  Gentleman  who  so  ably  pleads 
the  cause  of  the  workman  with  his  master ;  and  we  sincerely  trust,  that  if 
not  all,  that  many  of  them  will  be  inclined,  as  well  for  their  own  interest 
as  for  the  comfort  and  happiness  of  the  men,  to  follow  the  laudable  exam- 
ple of  the  Gas  Company,  and  patronise  such  institutions  in  their  respec- 
tive works.  To  Mr.  Neilson,  the  intelligent  engineer  who  manages  the 
Company's  works,  we  are  indebted  for  this  extraordinary  school  of  learn- 
ing :  but  for  his  perseverance,  and  his  fostering  though  unobtrusive  care, 
we  in  all  likelihood  would  never  have  been  giatified  with  the  beautiful 
24 
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and  interesting  sight  of  one  workman  teaching  and  instructing  his  fellow- 
labourers,  and  all  cheerfully  giving,  towards  the  great  design  of  mutual 
instruction,  the  aid  which  his  knowledge  or  his  talents  enabled  him  to 
give.  We  have,  therefore,  with  cheerfulness  and  pleasure,  given  insertion 
to  Mr.  B.'s  account  of  the  Institution ;  and  we  only  wish  our  circulation 
was  increased  ten-fold,  that  we  might  spread  the  knowledge  of  it  to  the  ends 
of  the  earth.  We  trust,  however,  that  our  little  work  may  meet  the  eye  of 
Mr.  Brougham,  who  appears  never  to  weary  in  the  application  of  his 
great  talents  to  improving  the  lot  of  man ;  and  that,  when  he  next  directs 
his  powerful  mind  to  the  subject  of  education,  and  again  illuminates  the 
pages  of  the  Edinburgh  Review,  with  his  wisdom,  he  may  give  additional 
value  to  Mr.  Bannatyne's  views  by  noticing  the  subject  of  his  letter,  and 
recommending  it  to  public  attention  and  imitation. 

Before  concluding,  however,  we  must  say  a  word  or  two  more  as  to 
ourselves.  It  is  quite  needless  to  expatiate  on  the  general  utility  of  such 
a  Magazine  as  this,  as  the  design  is  already  fully  appreciated  by  the  pub- 
lic ;  and  all  that  is  wanting  to  make  it  pre-eminently  useful  and  success- 
ful, is  to  make  the  execution  worthy  of  the  design.  This  we  shall  un- 
doubtedly attempt ;  how  far  we  may  succeed  it  will  be  for  the  pnblic,  not 
for  us,  to  say.  Some  have  complained  that  every  thing  we  have  printed 
has  not  been  original ;  but,  in  our  estimation,  this  is  a  property  not  a 
fault.  We  conceive  that  one  great  use  of  such  a  Magazine  as  this  is,  to 
bring  within  the  reach  of  the  poorest  person  the  spirit  and  the  substance, 
if  not  the  words,  of  the  most  important  articles  of  the  numerous  and  valu- 
able Journals  of  Science  and  the  Arts,  which  are  daily  and  hourly  issuing 
from  the  press  ;  and,  so  far  from  this  being  carried  to  excess  in  our  pages, 
we  decidedly  think  that  if  proper  selections  had  been  made,  much  more  valu- 
able information  might  thus  have  been  given.  It  will  be  our  business  now 
to  present  our  readers  with  all  that  is  new  or  important  in  these  numerous 
Journals.  Reviews  of  books  too,  we  think,  may  with  much  advantage 
be  introduced ;  and  these  will  much  oftener  be  given  than  they  have 
hitherto  been.  Indeed  no  pains  or  trouble  will  be  spared  to  render  the 
whole  as  practically  useful  and  as  scientifically  instructive  as  possible ;  and 
thus  to  merit  an  increased  share  of  that  patronage  which  is  never  with- 
held from  what  is  really  deserving  of  it. 


HARRIOT'S    ENGINE, 

For  Raising  and  Lowering  Weights,  &c.  by  the  Action  of  a  Column  of  Water. 

Description.  M,  and  in  fig.  2,  is  a  pipe  through 

A  A,  in  fig.  1  and  2,  is  a  cylin-  which  any  stream  or  head  of  water 

der  with  a  moving  piston  therein,  runs  to  the  three-way  valve  in  the 

of  which  D  is  the  piston  rod.  cistern  M. 

B  and  C  are  water  ways  through  C  H  is  a  pipe  in  both,  communi- 

which  the  water  is  admitted  to  com-  eating  from  the  three-way  cock,  or 

municate  with   both   sides  of  the  valve,  to  the  upper  part  of  the  cy- 

piston.  hnder. 

E  F,    a  pipe  in  fig.  1,  through  K  B  is  a  pipe  communicating 

which  water  descends  from  a  reser-  from  the  same  cock,  or  valve,  to  the 

voir  above,  into  a  three-way  cock  lower  part  of  the  cylinder. 
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I  I  is  a  pipe,  communicating  be- 
tween the  two  last  mentioned  pipes, 
consequently  between  the  upper  and 
lower  spaces  of  the  cylinder,  which 
communication  can  be  either  cut  off 
or  opened  to  any  requisite  degree 
by  the  cock  L. 

N  is  a  pipe  in  which  a  lower  co- 
lumn of  water  is  suspended  by  the 
reaction  of  the  atmosphere,  and 
consequently  a  power  to  the  upper 
column  or  fall,  in  proportion  to  its 
length  or  depth,  not  exceeding  the 
weight  of  the  atmosphere. 
Remarks. 

The  nature  and  principle  of  the 
syphon  engine  consists  in  combining 
the  power  of  the  syphon  with  the 
direct  pressure  of  a  column  or  stream 
of  water,  so  that  they  may  act  to- 
gether. It  works  by  means  of  the 
syphon  constantly  acting  in  concert 
with  the  feeding  stream  of  water, 
so  that  each  alternately  act  on  the 
upper  and  lower  part  of  a  piston, 
within  a  cylinder  as  it  were,  revers- 
ing the  syphon  at  each  change  ;  and 
the  power  is  equal  to  a  column  of 
water  of  the  same  diameter  as  that 
of  the  cylinder,  and  equal  in  length 
to  the  height  of  the  head,  above  the 
tail  water.  For  instance,  if  a  co- 
lumn of  water  of  any  given  diameter 
has  a  fall  of  20  feet  until  it  reaches 
an  engine,  its  power  is  clearly  as- 
certained. Now,  whatever  that 
power  is,  if  a  syphon  pipe  be  added 
to  this  engine,  so  as  to  connect  with 
the  column,  and  the  syphon  pipe  has 
also  a  fall  of  an  equal  length,  name- 
ly, 20  feet  to  the  lower  end,  which 
is  inamersed  in  water,  the  engine, 
although  placed  in  the  mid-way, 
will  then  have  a  power  equal  to  that 
of  a  descending  column  of  40  feet ; 
and  should  the  column  or  fall  to  the 
engine  be  but  2  feet,  and  the  lower 
syphon  pipe  24  feet,  the  power 
would  be  equal  to  a  fall  of  26  feet ; 
and  in  this  manner  in  various  diver- 
sity between  the  falling  column  and 
the  syphon  pipe  beneath,  the  latter 


will  produce  an  equal  power  ac- 
cording to  its  proportionate  length, 
or  depth,  to  the  surface  of  the  tail 
water,  provided  it  does  not  exceed 
above  30  feet,  or  the  weight  of  the 
atmosphere ;  and  where  a  stream  of 
water  is  either  level  with,  or  even 
below,  the  place  at  which  it  is  de- 
sirable to  fix  the  engine,  there  will 
be  no  difficulty  in  placing  it  either 
below,  or  on  the  level,  or  above  the 
stream  itself,  provided  the  height  it 
is  fixed  above,  does  not  exceed  28 
or  30  feet,  and  the  place  where  the 
water  flows  off  be  still  lower.  The 
construction  may  evidently  be  va- 
ried according  to  the  local  situation 
and  circumstances  of  applying  it, 
and  the  use  to  which  it  may  be 
adapted,  in  giving  activity  to  differ- 
ent kinds  of  machinery. 

The  drawing,  fig.  1,  exhibits  the 
apparatus  for  raising  or  lowering 
weights  of  any  kind,  on  wharfs  or 
in  warehouses.  A  man  or  boy  can 
raise  or  lower  goods  of  any  weight, 
without  other  exertion  than  that  of 
merely  turning  the  three-way  cock 
M,  to  an  index ;  in  either  raising  or 
lowering,  the  stop  is  instantaneous, 
by  a  small  motion,  or  turning  the 
cock  to  the  stop  mark  in  the  index ; 
this  most  effectual  of  stops,  or  gripe, 
operates  so  quietly  and  easy  without 
any  jirk  or  jarring,  that  it  removes 
the  usual  risk  attending  common 
cranes  or  machinery,  in  which  men 
are  sometimes  overpowered.  It 
raises  and  lowers  goods  with  thrice 
the  velocity  usually  produced  by 
manual  labour ;  yet  an  engine  of 
dimensions  sufficient  to  raise  seve- 
ral tons,  may  be  so  graduated  by 
the  person  at  the  cock,  as  to  bring 
it  to  the  smoothest  slowest  motion 
possible.  The  saving  of  labour  and 
time  must  therefore  be  considerable, 
the  risk  of  plunder  , diminished,  and 
delays  in  setting  to  work  for  want 
of  help  removed. 

The  gieat  obstacle  to  the  use  of 
the  syphon  engine,    and  this   was 
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stated  by  its  inventor,  is  the  want 
of  a  head  of  water  in  most  places 
where  the  engine  could  be  used  to 
greatest  advantage ;  but  so  con- 
scious was  he  of  the  advantages  of 
his  invention,  for  raising  goods  to 
warehouses  and  granaries,  that  he 
proposed  raising  water  by  other 
means  into  a  reservoir  at  the  top  of 
the  warehouse,  to  be  used  afterwards 
in  raising  the  goods.  This  obstacle 
appears  hitherto  to  have  prevent- 
ed any  attempt  to  put  Mr.  Har- 
riot's engine  to  any  practical  use; 
but  in  (jlasgow,  where  water  is 
raised  to  the  top  of  the  very  highest 
house  in  the  city,  we  think  the  sy- 
phon engine  might  be  used  for  many 
usefid  purposes,  and  might  save  a 
great   deal    of  human    labour.      It 


might  be  used  very  advantageously 
at  the  Broomielaw,  for  raising  and 
lowering  goods  from  and  to  the 
vessels,  when  they  are  loading  and 
unloading. 

The  drawing,  fig.  2,  shows  how 
the  syphon  engine  is  to  be  applied 
to  streams  of  water,  the  advantages 
of  which  are,  that  the  engine,  as  well 
as  the  mill  work,  or  manufacturing 
machinery  it  may  drive,  may  be 
placed  where  most  convenient,  above 
or  below  the  head  or  stream,  to  be 
worked  by  a  fall  of  water  from  the 
least  to  the  greatest  height,  or  by 
any  stream  or  river,  the  tail  water 
below  acting  and  having  as  much 
power  as  the  head,  answering  to  the 
height  of  either. 


ON  A  NEW  MECHANICAL  AGENT, 
Discovered  by  a  Glasgow  Mechanic,    but  announced,   by  the  Editor  of  the 
a^  Chemist,  as  a  Discovery  of  his  own. 


In  No.  XLIII.  we  published  a  let- 
ter from  G.  M.,  containing  an  ac- 
count of  a  discovery  made  by  him 
of  a  new  mechanical  agent,  obtained 
by  decomposing  water  by  means  of 
Galvanism,  and  causing  a  vacuum 
by  igniting  the  gasses  produced,  with 
a  detail  of  its  application  to  propel- 
ling steam  boats :  in  our  LIV.  No., 
we  published  a  letter  from  the  same 
Correspondent,  in  which  he  stated 
that  this  new  power  had  since  been 
boldly  announced  in  the  Chemist, 
as  a  new  invention,  without  any 
notice  being  taken  of  its  having  been 
previously  discovered  by  him,  or 
having  appeared  in  our  Magazine. 
We  have  since  seen  the  Chemist, 
No.  XXXVIL,  in  which  this  an- 
nouncement is  made,  and  we  do 
not  hesitate  to  say,  that  there  is 
strong  reason  to  believe  the  dis- 
covery is  taken  entirely  from  the 
letter  of  our  Correspondent,  who, 
therefore,  is  alone  entitled  to  it. 
The  principle  is  precisely  the  same 


in  both ;  and  although  it  is  possible 
that  the  same  discovery  may  have 
been  made  by  both  the  Editor  of 
the  Chemist,  and  by  our  Corre- 
spondent, there  are  many  reasons 
which  makes  this  very  improbable 
in  the  present  instance.  This  dis- 
covery came  to  us  in  a  letter  dated 
the  15th,  and  was  published  by  us 
on  the  23d  of  October;  it  appeared 
in  the  Chemist  on  the  20th  of  Nov., 
nearly  a  month  afterwards.  It  is 
very  improbable,  we  think,  that  the 
Editor  of  the  Chemist  did  not  see 
the  announcement  in  our  Number ; 
and  it  was  too  recent  to  have  slipt 
from  his  memory  where  he  had  ob- 
tained it.  He  calls  it  a  thought 
which  he  had  hit  on:  now,  surely  it 
is  rather  curious  that  this  thought 
should  have  struck  him  so  immedi- 
ately after  the  appearance  of  the 
same  thing  in  our  pages.  It  may 
have  done  so,  but  it  is  strongly  to 
be  suspected  that  it  did  not.  It 
will  be  observed,  that  the  Editor  of 
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the  Chemist  did  not  pretend  to  give 
any  particulars  as  to  the  application 
of  the  power:  and  from  this,  it  ap- 
pears to  us,  he  never  had  made  any 
experiments  on  the  "  thought"  he 
had  "  hit  on,"  or  had  attempted  in 
the  smallest  degi'ee  its  practical  ap- 
plication to  machinery.  Had  he 
done  so,  however,  imperfectly,  he 
would,  it  is  not  to  be  doubted,  have 
given  something  of  the  result  of 
these  experiments  to  the  public; 
and  it  is  strange  he  should  have 
announced  an  original  discovery  to 
the  world,  without  making  a  single 
experiment  upon  it.  It  appears  to 
us  he  wishes  it  to  be  understood  that 
the  principle  was  taken  by  him  from 
an  instrument,  an  account  of  which 
is  given  in  the  same  Number  of  the 
Chemist.  The  principle  on  which 
that  instrument  is  constructed  is, 
that  by  the  voltaic  battery  a  con- 
tinued renewal  of  the  electric  cur- 
rent is  presented ;  and  in  this  instru- 
ment, this  current  of  electricity  gives 
continued  motion  to  a  brass  ball 
suspended  by  a  thread  between  two 
voltaic  columns.  This  continued, 
we  may  say,  perpetual  motion,  of 
the  ball,  he  appears  to  wish  it  to  be 
considered,  excited  the  idea  of  ap- 
plying Galvanism  to  obtaining  me- 
chanic power.  It  might  certainly 
do  this,  but  it  never  could  have  sug- 
gested the  principle  by  which  power 
is  obtained  in  the  discovery  an- 
nounced by  him,  which  is  very  dif- 
ferent, indeed,  from  the  principle 
on  which  the  toy  is  constructed. 
The  principle  of  the  new  mechanic 
agent  which  he  announces  as  his, 
but  which  we  had  given  to  the 
world  not  quite  a  month  before, 
does  not  consist  merely  in  creating 
motion  by  a  continual  current  of 
electricity,  which  is  the  principle  of 
the  toy  alluded  t©;  and  most  as- 
suredly if  he  thinks  it  does,  he  does 
not  properly  understand  the  prin- 
ciple of  his  own  alleged  discovery. 
The   principle   of   that   discovery, 


whoever  may  be  entitled  to  the  me- 
rit of  it,  is  obtaining  a  power  by  de- 
composing water  by  means  of  elec- 
tricity, and  obtaining  a  vacuum  by 
igniting  the  gases  generated  by  the 
decomposition.  His  allusion  to  the 
motion  generated  by  electricity  in 
the  toy,  shows  that  he  either  did 
not  understand  the  principle  of  his 
own  discovery,  if  it  be  his,  or  that 
he  wished,  by  that  allusion,  to  con- 
ceal the  source  from  whence  the 
"  thought"  he  had  "  hit  on'  was 
obtained.  The  discovery  was  an- 
nounced in  our  Magazine  in  a  very, 
indeed  in  a  rather  too  unobtrusive 
manner,  and  was  too  much  mixed 
up  with  the  details  as  to  its  appli- 
cation to  propelling  vessels  in  place 
of  steam ;  and  these  things  may  have 
prevented  many  from  noticing  it  at 
all.  But  it  is  quite  unquestionable 
that  our  Correspondent  was  the  first 
who  discovered  this  new  power; 
and  there  is  strong  reason  to  think 
that  he  is  the  only  one  entitled  to 
the  merit  of  the  discovery.  But 
we  have  thought  it  proper,  both  for 
his  sake,  and  for  our  own,  to  enter 
thus  minutely  into  his  right  to  the 
honour  of  being  the  original  and 
only  discoverer  of  this  power.  After 
all  that  has  been  said  about  it,  how- 
ever, by  the  Editor  of  the  Chemist, 
we  strongly  suspect  that  it  will 
never  be  of  such  practical  import- 
ance as  he  seems  to  think  it  will 
be.  Our  Correspondent,  in  his 
letter,  seems  to  have  doubts;  but 
he  had  thought  on  it  for  years,  he 
says ;  and  had  attempted,  it  would 
appear,  its  practical  application;  he 
therefore  saw  its  disadvantages,  al- 
though he  might  think  they  could 
possibly  be  got  over.  But  it  was  a 
sudden  thought  with  the  Editor  of 
the  Chemist,  and  he  therefore  did 
not  try  it  experimentally,  and  con- 
sequently could  not  appreciate  its 
defects.  We  suspect  it  would  be 
much  too  expensive  ever  to  be  of 
any  practical  use ;  but  still  we  shall 
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be  glad  to  hear  that  our  ingenious 
Correspondent  is  proceeding  with 
his  experiment,   and  that  he  may 


yet  be  able  to  announce  to  the 
world  that  he  has  brought  his  in- 
vention to  perfection. 


CASE   OF  CROSS  THE  MECHANIC,  AND  HIS  FAMILY. 


We  sincerely  hope  that  the  notice 
we  have  taken  of  this  unfortunate 
man  and  his  family,  may  yet  turn 
out  beneficial  to  the  latter  at  any 
rate,  although  be  is  now  beyond 
relief.  We  beg  the  attention  of 
our  Paisley  friends  to  the  following 
letter,  and  request  those  who  can,  will 
favour  us  with  any  information  they 
may  be  possessed  of  on  the  subject: 
it  will  be  an  act  of  kindness  to  the 
orphan  children,  and  may  ultimate- 
ly lead  to  their  relief. 

To  the  Editor  of  the 
Glasgow  Mechanics'  Magazine. 

Sir, — As  you  have  on  several 
occasions,  in  your  valuable  Me- 
cljanics'  Magazine,  humanely  ad- 
vocated the  cause  of  the  unfortu- 
nate and  much  injured  Mr.  James 
Cross,  I  think  I  am  wan-anted  in 
the  liberty  I  now  take  of  applying 
to  you  (as  the  best  source  of  infor- 
mation,) for  some  farther  particu- 
lars respecting  that  sadly  neglected 
genius.  His  case  has  excited  very 
considerable  interest  in  this  metro- 
polis, and  it  is  more  than  probable 
that  it  may  lead  to  some  active 
measures  for  the  establishment  of  a 
security  against  the  recurrence  of 
so  melancholy  a  tale,  and  of  a 
means  of  encouraging  and  substan- 
tiallyre  warding  humble  talent  where- 
ever  it  may  germinate.  A  few  in- 
dividuals here  have  it  in  contempla- 


tion to  bring  the  subject  before  the 
public  very  shortly,  and  tO  seek  a 
remedy  for  the  evil,  either  legisla- 
tive, or  in  the  form  of  an  associa- 
tion, adapted  to  the  purpose;  and 
to  forward  their  benevolent  views, 
are  desirous  of  obtaining  any  infor- 
mation respecting  the  history  of  Mr, 
Cross,  which  you  may  have  it  in 
your  power  to  furnish,  farther  than 
what  has  been  already  published  in 
the  Glasgow  Mechanics'  Magazine, 
particularly  as  to  the  present  state 
of  his  orphan  children,  their  num- 
ber, ages,  and  [in  what  way  they 
may  be  at  present  provided  for. 
But  for  your  humane  mention  of 
the  circumstances,  and  the  circula- 
tion of  your  Magazine  here,  the 
miseries  of  the  poor  man  would 
never  have  reached  Southern  ears ; 
and,  owing  to  your  pre-supposing 
some  knowledge  of  the  individual, 
we  are  still  but  very  partially  ac- 
quainted with  them. 

As  the  plans  in  agitation  are  as 
yet  but  in  embryo,  I  am  not  at  li- 
berty to  say  more  respecting  them 
at  present,  but  I  most  fervently 
trust  they  will  tertpinate  advantage- 
ously to  suffering  talent;  and  if  you 
would  afford  your  kindly  aid  by 
complying  with  the  above  request, 
you  would  much  oblige. 

Sir,  your  obedient  servant, 

A.  Z. 

London,  22d  December,  1824. 


QUERY. 

If  it  be  true,  as  philosophers  tell  us,       as  common  writing  paper,)  become  com- 
that  it  is  owing  to  the  porosity  of  bodies       paratively  transparent  by  being  laid  over 
that  they  are  transparent,  how  is  it  that       with  oil  ? 
some  bodies  comparatively  opaque,  (such  J.  B. 
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AN    ACCOUNT   OF   THE    GLASGOW    GAS-WORKMEN'S 
INSTITUTION.     By  D.  Bannatyne,  Esq. 


It  is  with  the  greatest  pleasure  we 
insert  the  following  interesting  ac- 
count of  the  Gas- workmen's  Insti- 
tution ;  and  we  earnestly  hope  that 
the  publicity  thus  given  to  it,  will 
incite  the  proprietors  of  other  large 
works  to  encourage  similar  plans  of 
mutual  instruction  among  their 
workmen.  We  have  never  seen  nor 
heard  of  any  plan  more  likely  to 
improve  the  moral  habits  of  the 
working  classes,  while  it  improves 
their  mental  capacity,  than  the  plans 
here  developed ;  and  we,  therefore, 
earnestly  entreat  the  attention  of 
our  readers  to  Mr.  Bannatyne's 
letter. 

To  the  Proprietors  of  large  Mamifactories. 

Gentlemen, — I  take  this  mode 
of  addressing  you  on  a  subject  in 
which  you  are  deeply  interested, 
conceiving  it  to  be  the  most  likely 
channel  through  which  the  com- 
munication I  have  to  make,  may 
reach  you  generally. 

I  believe  there  is  no  difference  of 
opinion  now  upon  the  question  of 
giving  education  to  the  lower  or- 
ders, or  on  the  advantage  of  intel- 
lectual improvement,  to  persons  in 
the  humblest  condition  of  life. — 
There  has,  in  consequence,  been, 
for  some  time,  a  general  desire  to 
afford  to  the  people  the  means  of 
instruction ;  and  schools  for  teaching 
reading  and  writing,  have  been  mul- 
tiplied in  every  part  of  the  country. 

But,  in  merely  teaching  the  peo- 
ple to  read,  we  only  open  to  them 
the  door  to  knowledge ;  and,  unless 
we  can  induce  them  to  pass  the 
portal,  the  stores  which  lie  within 
will  remain  useless  to  them.  The 
people  of  the  different  Asiatic  na- 
tions have,  for  an  unknown  period 
of  time,  had  the  advantage  of  being 
taught  to  read  ;  but  their  languages 
supplying     no     practically     useful 


works,  to  which  they  could  have 
access,  no  benefit  has  followed  the 
attainment ;  and  they  have  not  ad- 
vanced their  own  condition  beyond 
what  it  appears  to  have  been  two 
thousand  years  ago,  and  have  not 
been  able  to  furnish  one  solitary 
contribution  to  those  means  which 
minister  to  human  happiness  and 
enjoyment. 

The  necessity,  therefore,  of  do- 
ing something  more  than  simply 
teaching  the  people  to  read,  has  not 
latterly  escaped  observation.  Lib- 
raries, supported  by  subscriptions 
and  donations,  from  the  higher  or- 
ders, have  been  formed  in  different 
places  for  the  use  of  Mechanics  and 
Artizans ;  and  establishments  for 
teaching  them  the  branches  of 
science,  connected  with  their  re- 
spective employments,  upon  the 
plan  of  the  lectures  given  to  Me- 
chanics in  the  Andersonian  Institu- 
tion here,  have  been  made  in  Edin- 
burgh and  London,  and  in  several 
of  our  large  manufacturing  towns. 
All  this  is  in  excellent  spirit,  and 
calculated  to  do  much  good.  But 
to  make  these  measures  effectually 
and  permanently  useful,  I  am  satis- 
fied, from  the  observation  which  I 
have  had  an  opportunity  of  making, 
that  these  establishments,  after  they 
are  once  set  a-going,  ought  to  be 
supported  and  conducted,  in  a  great 
measure,  by  the  people  themselves, 
in  place  of  being  managed,  as  is  the 
case  at  present,  by  their  superiors. 

We  have  had  sufficient  experi- 
ence of  the  progressive  relaxation 
which  takes  place  in  the  manage- 
ment of  public  institutions,  by  gra- 
tuitous Directors,  from  the  higher 
classes,  after  the  fervour  which  had 
set  the  machine  in  motion,  has  be- 
gun to  subside  ;  and  the  apathy  with 
which  the  working  people  soon  come 
to  receive  every  thing  that  is  done 
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by  others  for  their  benefit,  is  matter 
of  daily  complaint.  But,  on  the 
other  hand,  wherever  these  same  in- 
dividuals can  be  led  to  consider  the 
undertaking  in  which  they  are  en- 
gaged as  their  own,  its  success  never 
ceases  to  be  an  object  of  interest 
to  them.  The  importance,  too, 
which  attaches  to  the  management 
of  such  a  trust,  gives  rise  to  honest 
feelings  of  self-respect,  which,  be- 
sides a  value  of  perhaps  still  greater 
consideration,  have  their  weight  in 
keeping  up  the  interest  I  have  now 
mentioned. 

These  consequences  which  we 
see  taking  place  in  the  opposite  sys- 
tems of  management  I  have  noticed, 
flow  alike  from  principles  inherent 
in  our  nature,  and  serve  to  indicate 
to  us,  that  the  more  closely  we  can 
frame  our  measures  for  the  people, 
in  correspondence  with  their  na- 
tural feelings,  the  more  permanently 
successful  they  are  likely  to  be. 

I  have  considered  it  right  to  pre- 
face the  communication  I  have  to 
make  to  you,  gentlemen,  with  these 
few  general  observations.  I  will 
now  proceed  to  give  you  an  account 
of  a  little  institution,  formed  here, 
for  the  improvement  of  a  single  body 
of  workmen ;  the  history  of  which 
will  show  what  is  possible  to  be  ac- 
complished by  each  of  you,  in  the 
business  of  education,  independent 
of  what  may  be  effected  by  the 
greater  general  establishments  for 
education,  which  I  have  taken  the 
liberty  of  adverting  to.  If  I  am  not 
mistaken,  it  will  suggest  plans  for 
the  instruction  of  the  people,  more 
efficacious,  more  easily  executed, 
and  more  practically  applicable  to 
the  end  than  any  we  are  yet  ac- 
quainted with. 

The  Gas  Light  Chartered  Com- 
pany of  this  city,  in  which  I  hold  a 
considerable  interest,  and  of  whose 
Committee  of  Direction  I  have  for 
some  years  been  a  member,  employs 


constantly  between  sixty  and  seventy 
men  in  the  works.  Twelve  of  these 
are  mechanics,  and  the  others  fur- 
nace men  and  common  labourers 
of  different  descriptions ;  forming, 
altogether,  a  community,  not  very 
promising  as  a  body  to  be  incited 
to  adopt  measures  for  their  own  in- 
tellectual improvement. 

A  little  more  than  three  years 
ago,  our  Manager  at  the  works, 
Mr.  James  B.  Nelson,  proposed  to 
these  men  to  contribute  each  a  small 
sum  monthly,  to  be  laid  out  in 
books,  to  form  a  library  for  their 
common  use.  He  informed  them, 
that  if  they  agreed  to  this,  the 
Company  would  give  them  a 
room  to  keep  the  books  in ;  which 
should  be  heated  and  lighted  for 
them  in  winter ;  that  in  this  room 
they  might  meet  every  evening, 
throughout  the  whole  year,  to  read 
and  converse,  in  place  of  going  to 
the  ale-house,  as  many  of  them  had 
been  in  the  practice  of  doing :  That 
the  Company  would  farther  give  them 
a  present  of  five  guineas  to  expend 
on  books,  and  that  the  manage- 
ment of  the  funds,  library,  and  every 
thing  connected  with  the  measure, 
should  be  entrusted  to  a  Committee 
of  themselves,  to  be  named,  and  re- 
newed by  them  at  fixed  periods. 

With  a  good  deal  of  persuasion, 
Mr.  Nelson  got  14  of  the  workmen 
to  agree  to  the  plan.  A  commence- 
ment was  thus  made.  For  the  first 
two  years,  until  it  could  be  ascer- 
tained that  the  members  would  have 
a  proper  care  of  the  books,  it  was 
agreed  that  they  should  not  take 
them  out  of  the  reading-room,  but 
that  they  should  meet  there  every 
evening  to  peruse  them.  After  this 
period,  however,  the  members  were 
allowed  to  take  the  books  home ; 
and  last  year  they  met  only  twice 
a-vveek  at  the  reading-room  to 
change  them,  and  converse  upon 
what  they  had  been  reading.  The 
increase  of  the  number  of  subscrib- 
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ers  to  the  library  was  at  first  very 
slow ;  and  at  the  end  of  the  second 
year  the  whole  did  not  amount  to 
thirty.  But  from  conversing  with 
one  another  twice  a  week  at  the 
library,  upon  the  acquisitions  they 
had  been  making,  a  taste  for  science^ 
and  a  desire  for  information,  began 
to  spread  among  them. 

They  had  a  little  before  this  time 
got  an  Atlas,  which,  they  say,  led 
them  to  think  of  purchasing  a  pair 
of  Globes.  And  One  from  among 
themselves,  Alexander  Anderson, 
by  trade  a  joiner,  who  had  had  the 
advantage  of  attending  two  courses 
of  the  lectures  in  the  Andersonian 
Institution,  volunteered,  about  the 
beginning  of  last  winter,  to  explain 
to  them,  on  the  Monday  evenings, 
the  use  of  the  Globes.  Finding 
himself  succeed  in  doing  this,  he 
offered  to  give  them,  on  the  Thurs- 
day evenings,  an  account  of  some  of 
the  principles  and  processes  in  Me- 
chanics and  Chemistry,  accompanied 
with  a  few  experiments.  This  he 
effected  with  a  simplicity  of  illus- 
tration and  usefulness  of  purpose, 
that  was  delightful.  He  next,  and 
while  he  was  still  going  on  with  his 
lectures,  undertook,  along  with  ano- 
ther of  the  workmen,  to  attend  in 
the  reading-room,  during  the  other 
evenings  of  the  week,  and  teach 
such  of  the  Members  as  chose  it. 
Arithmetic. 

For  the  business  of  this  season, 
the  Members  of  the  Society,  who 
conduct  every  thing  themselves, 
have  made  a  new  arrangement. 

The  individuals  of  the  Committee 
have  come  under  an  agreement,  to 
give,  in  rotation,  a  lecture,  either  in 
Chemistry  or  Mechanics,  every 
Thursday  evening  ;  taking  Murray 
for  their  text  book  in  the  one,  and 
P  Fergusson  in  the  other.  They  inti- 
mate, a  fortnight  before,  to  the  per- 
son whose  turn  it  is,  that  he  is  to 
lecture  from  such  a  page  to  such  a 
pi^  of  one  of  these  authors.     He 


has,  in  consequence,  these  four- 
teen days  to  make  himself  acquaint- 
ed with  his  subject ;  and  he  is  au- 
thorised to  claim,  during  that  period, 
the  assistance  of  every  Member  of 
the  Society,  in  preparing  the  chemi- 
cal experiments,  or  making  the  little 
models  of  machines  for  illustrating 
his  discourse. 

It  is  a  remarkable  circumstance 
in  this  unique  process  of  instruc- 
tion, that  there  has  been  no  back- 
wardness found  on  the  part  of  any 
of  the  individuals  to  undertake  to 
lecture  in  his  turn,  nor  the  slight- 
est diffidence  exhibited  in  the 
execution.  This  I  can  attribute 
only  to  its  being  set  about  without 
pretension  or  aifectation  of  know- 
ledge, and  merely  as  a  means  of 
mutual  improvement.  And  nothing, 
I  conceive,  could  have  been  better 
devised  for  accomplishing  this  end. 
Indeed,  I  might  with  confidence 
say,  that  under  this  simple  system 
of  mutual  instruction,  which  has 
grown  out  of  the  train  of  circum- 
stances above  mentioned,  these  per- 
sons, many  of  whom,  when  they 
joined  the  Society,  were  in  a  state 
of  complete  ignorance,  have  acquired 
a  clearer  idea  and  more  perfect  know- 
ledge of  the  subjects  which  have  been 
brought  under  their  consideration, 
than  would  be  found  to  have  been 
attained  by  any  similar  number  of 
students,  who  had  been  attending 
the  courses  of  lectures  given  in  the 
usual  way  by  the  most  approved 
lecturers. 

On  the  Monday  evenings  the  So- 
ciety has  a  voluntary  lecture  from  any 
one  of  their  number,  who  chooses 
to  give  notice  of  his  intention,  on 
either  of  the  branches  of  science  al- 
ready mentioned,  or  upon  any  other 
useful  subject  he  may  propose. 
And  there  is,  with  the  general 
body,  the  same  simple,  unhesita- 
ting frankness,  and  disposition  to 
come  forward  in  their  turn,  that 
exists  among  the  Members  of  the 
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Coramittee,  with  regard  to  the  lec- 
tures prescribed  to  them. 

I  think  it  will  be  interesting,  and 
may  not  be  without  use,  to  mention 
pai'ticulai'ly  the  subjects  of  the  dif- 
ferent lectures  that  have  been  given 
since  this  plan  was  adopted.  They 
commenced  in  the  month  of  Sep- 
tember, and  are  as  follows: 

1st,  Upon  solidity,  inactivity, 
mobility,  divisibility. 

2d,  Attraction,  cohesion,  and  re- 
pulsion. 

3d,  Attraction  of  gravitation. 

4th,  Centre  of  gravity,  expansion 
of  metals. 

5th,  Magnetism  and  electricity. 

6th,  Central  forces.  All  motion 
naturally  takes  a  rectilineal  line. 

7th,  Mechanical  powers. 

8th,  The  lever,  wheel,  and  axle. 

9th,  The  pulley. 

1 0th,  The  wedge  and  screw. 

11th,  Attraction  of  gravitation. 

12th,  Wheel  carriages. 

13th,  The  primitive  form  of 
chrystals. 

Mth,  Hydrostatics. 

The  voluntary  lectures  began  at 
the  same  time,  and  have  been  as 
follows: 

1st,  Upon  the  air  pump. 

2d,  Electricity. 

3d,  An  introduction  to  chemis- 
try, principally  to  show  chemical 
affinity. 

4th,  The  properties  of  the  atmos- 
phere. 

5th,  The  corn-mill. 

6th,  Coal  mining. 

7th,  Practical  observations  on  the 
blasting  of  whin  rocks. 

8th,  Boring,  sinking,  and  min- 
ing, and  the  properties  of  Sir 
Humphrey  Davy's  lamp. 

9th,  The  globes. 

10th,  Do. 

11th,  Navigating  a  vessel  from 
the  Thames  to  the  Orkney  Isles. 

12th,  The  nature  of  carbonic 
acid  gas. 

13th,  A  description  of  Captain 


Manby's  invention  for  the  preser- 
vation of  shipwrecked  seamen. 

The  effect  of  all  that  I  have  been 
relating,  has  been  most  beneficial 
to  the  general  character  and  happi- 
ness of  these  individuals,  and  we 
may  readily  conceive  what  a  valu- 
able part  of  the  community  they 
are  likely  to  become,  and  what  the 
state  of  the  whole  of  our  manufac- 
turing operatives  would  be,  if  the 
people  employed  in  every  large 
work  were  enabled  to  adopt  simi- 
lar measures.  What  might  we  not 
then  be  entitled  to  look  for  in  use- 
ful inventions  and  discoveries,  from 
minds  awakened  and  invigorated, 
by  the  self-discipline  which  such  a 
mode  of  instruction  requires  ? 

The  Gas  Light  Company  seeing 
the  beneficial  consequences  resulting 
from  the  instruction  of  their  work- 
people, have  fitted  up  for  them,  this 
winter,  a  more  commodious  room 
to  meet  in  for  their  lectures,  with  a 
small  laboratory  and  workshop  at- 
tached to  it,  where  they  can  con- 
duct their  experiments,  and  prepare 
the  models  to  be  used  in  the  lec- 
tures. The  men,  last  year,  made 
for  themselves  an  air  pump,  and  an 
electrifying  machine,  and  some  of 
them  are  now  constantly  eng-aged, 
during  their  spare  hours,  in  the  la- 
boratory and  workshop. 

The  whole  workmen,  with  the 
exception  of  about  fifteen,  have 
become  members  of  the  Society, 
and  these  have  been  standing  out 
upon  the  plea  that  they  cannot  read. 
They  are  chiefly  men  from  the  re- 
mote parts  of  the  Highlands,  or 
from  Ireland.  But  the  others  say 
to  them,  join  us,  and  we  shall  teach 
you  to  read:  and  I  have  no  doubt 
of  their  persuading  them  to  do  so. 

The  rules  of  the  Society,  which 
have  been  framed  by  the  Members  ^ 
themselves,  are  simple  and  judici- 
ous. Every  person  on  becoming 
a  member,  pays  7s.  6d.  of  entry- 
money.      This  sum  is  taken  from 
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him  by  instalments,  and  is  paid 
back  to  him  again  should  he  leave 
the  gas  work,  or  to  his  family  or 
heirs,  should  he  die.  Besides  this 
entrance-money,  each  member  con- 
tributes three  half-pence  weekly, 
two-thirds  of  which,  by  a  rule  made 
this  year,  go  to  tlie  library,  and 
one-third  to  the  use  of  the  labora- 
tory and  workshop.  By  a  rule, 
made  at  the  same  time,  which  I 
think  a  curious  indication  of  the 
change  of  feeling  produced  in  these 
men  in  the  short  period  since  the 
commencement  of  the  Society,  the 
members  may  bring  to  the  lectures 
any  of  their  sons,  who  are  above 
seven,  and  under  21  years  of  age. 

The  library  now  contains  above 
three  hundred  volumes.  These 
consist  of  elementary  works  of  sci- 
ence, and  books  of  history,  voy- 
ages, travels,  some  of  the  stand- 
ard poets,  a  few  of  our  best  no- 
vels, and  Shakespeare's  Works. 
The  selection  of  the  books,  pur- 
chased by  the  library  funds,  is,  in 
general,  creditable  to  the  Mem- 
bers of  the  Society. 

They  admit  no  books  on  religion 
into  the  library.  The  Members  say 
that  there  are  among  them  men  of 
a  variety  of  persuasions,  Presbyteri- 
ans, Seceders,  Methodists,  Church 
of  England-men,  and  Catholics,  each 
of  whom  would  be  for  introducing 
books  connected  with  their  parti- 
cular opinions,  and  thus  give  oc- 
casion to  endless  unprofitable  dis- 
putes. 

I  hope  you  will  agree  with  me. 
Gentlemen,  in  considering  that  there 
are  valuable  ideas  on  the  subject  of 
popular  education,  to  be  gathered 
from  the  little  history  I  have  just 
given.  It  appears  to  me  that  what  has 
been  so  usefully  done  by  the  people 
at  the  Glasgow  Gas  Work,  is  capa- 
ble of  being  effected,  not  only  by  the 
workmen  in  every  manufacturing 
establishment,  but  in  every  part  of 
the  country,  where  a  few  persons 
can  be  induced  ta  form  a  Society 


for  mutual  improvement.  In  places 
where  there  is  a  school-room,  the 
use  of  it  might  be  had  for  one  or 
two  evenings  in  the  week,  and  the 
books  might  be  kept  in  presses  so 
placed  as  not  to  incommode  the 
scholars.  The  School-master,  too, 
might  probably  make  a  valuable 
member  of  the  Committee.  When 
assistance  was  wanted  to  procure 
these  accommodations,  the  pecu- 
niary contributions  of  the  more 
wealthy  persons  of  the  neighbour- 
hood for  this  end,  would  be  doubly 
repaid  to  them  in  the  improved 
character  of  all  around  them.  The 
course  of  mutual  instruction  to  be 
adopted  in  these  little  societies, 
might  be  varied  to  suit  every  pur- 
suit in  life,  and  each  society,  prose- 
cuting inquiry  in  the  direction  of 
the  particular  occupation  or  busi- 
ness of  its  own  members,  would, 
while  they  were  improving  them- 
selves, be  in  the  most  likely  state 
to  furnish  valuable  contributions  to 
the  stock  of  general  knowledge. 

Since  vi^riting  the  preceding, 
which  was  some  weeks  ago  com- 
municated by  me  in  a  letter  to  Dr. 
Birbeck,  I  have  read  the  excellent 
article  in  the  last  number  of  the 
Edinburgh  Review,  on  the  scien- 
tific education  of  the  people,  and 
am  happy  to  find  the  general  views 
I  had  been  led  to  form  on  this  sub- 
ject, from  what  I  had  had  an  op- 
portunity of  witnessing  in  the  dif- 
ferent establishments  here,  sanction- 
ed and  confirmed  by  the  able  and 
enlightened  writer  of  this  article. 
Indeed  there  is  so  much  information 
collected  in  this  article,  on  what 
has  been  done  in  different  parts 
of  the  country,  towards  instructing 
the  people,  and  so  many  suggestions 
with  regard  to  what  may  yet  be  ef- 
fected, that  it  is  to  be  wished  that 
it  could  be  printed  separately,  in  a 
cheap  edition,  and  circulated  in 
every  quarter  of  the  country. 

DUGALD    BaNNATYNE. 

Glasgow,  25th  December,  1824. 
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REPORT 

OF 

Dr.  URE'S  lecture  ON  THE  STEAM  ENGINE, 

IN   AID   OF   THE   FUNDS   FOR   ERECTING 

A    MONUMENT   TO   JAMES   WATT. 


On  Monday  evening,  the  20th  December, 
Dr.  Ure  delivered,  in  the  hall  of  Anderson's 
Institution,  the  public  Lecture  on  Steam, 
and  the  Steam  Engine,  which  he  had  so 
kindly  offered,  in  aid  of  the  fund  for  erect- 
ing a  Monument  to  the  Memory  of  James 
Watt. 

The  sum  collected  amounted  to  about 
jG54,  a  very  large  sum  certainly,  consider- 
ing the  size  of  the  Lecture-  Room.  The 
Hall  was  crowded  to  overflowing  at  an 
early  hour,  and  with  a  very  briUiant  and 
most  respectable  company.  The  Lord 
Provost,  and  several  of  the  Magistrates  and 
Ministers,  with  a  great  many  Ladies  of  the 
first  rank,  were  among  the  audience. 

The  well-known  and  highly  appreciated 
literary  and  scientific  abilities  of  the  Pro- 
fessor, the  greatness  of  the  purpose  for 
which  the  lecture  was  to  be  delivered,  and 
the  importance  and  value  of  the  matters 
which  it  was  to  embrace,  all  gave  reason  to 
expect  a  treat  of  no  ordinary  kind  ;  and  as- 
suredly that  expectation  was  not  disappoint- 
ed. For,  indeed,  we  never  before  heard  so 
briUiant  a  display  of  scientific  eloquence — 
never  did  we  see  science  assume  a  form  so 
attractive.  The  subject  of  the  lecture  was 
magnificent  and  important — its  purpose  not 
less  so ;  and  assuredly  the  Dr.  did  not  ap- 
pear for  a  moment  to  lose  sight  of  this. 
The  experimental  illustrations  exhibited, 
were  splendid  and  successful ;  not  less  than 
five  beautiful  Steam  Engines,  of  consider- 
able power,  were  put  into  action,  one  after 
the  other,  and  no  pains  were  spared  to  make 
their  structure,  and  their  principle,  evident 
to  the  audience. 

The  following,  with  which  we  have  been 
favoured  by  a  correspondent,  will  be  found 
to  be  the  most  full  and  correct  report  which 
has  yet  been  given  to  the  public  of  this 
very  interesting  lecture  :  — 

"  The  intellect  of  nations  as  well  as  of 
individuals  has  its  periods  of  exertion  and 
repose,  of  splendour  and  obscuration  :  thus 
the  history  of  literature  and  of  the  fine 
arts  is  concentered  round  two  epochs  in 
ancient  Greece,  one  in  ancient  Rome,  and 
two  or  at  most  three  in  Modern  Europe. 

"  The  progress  of  science  displays  cor- 
responding alternations  of  activity  and  quies- 
cence ;    for  illustrations   of  this   truth  we 


need  hardly  refer  to  the  Ancient  World. 
Its  poets,  orators,  historians,  and  artists, 
indeed,  have  created  such  models  as  modern 
genius  vainly  strives  to  rival  or  even  to 
imitate  :  but  its  philosophers  discover  on 
most  occasions  so  little  skill  in  scientific  re- 
search— so  little  tact  in  interrogating  nature, 
that  they  can  be  regarded  mei'ely  as  rude 
cultivators  of  that  garden  of  knowledge 
which  was  destined  in  after  ages  to  furnish 
perennial  stores  of  fruit  to  delight  the  senses 
of  man,  and  invigorate  the  frame  of  society. 

"  Little  more  than  two  centuries  has 
elapsed  since  the  human  mind  began  on 
right  principles  to  examine  the  system  of 
the  universe ;  to  investigate  rationally  our 
terraqueous  globe ;  to  determine,  by  well 
devised  experiments,  the  mutual  actions  of 
matter  ;  and,  from  a  comparison  of  the 
whole  phenomena,  to  deduce  results  capable 
of  enlarging  the  empire  of  man  over  nature, 
and  of  qualifying  him  to  accomplish  the 
mandate  of  his  Maker,  to  subdue  the  earth, 
in  order  to  enjoy  the  admirable  bounties  of 
Providence. 

"  Galileo  then  appeared — the  noble  Flor- 
entine. He  constitutes  the  focus  round 
which  the  first  bright  rays  of  practical 
science  were  converged,  and  from  which 
they  became  diffused  among  the  nations. 

"  By  investigating  the  laws  of  motion,  he 
laid  the  foundation  of  practical  mechanics, 
and  applied  his  valuable  deductions  to  the 
operation  of  machines,  as  well  as  to  the  ce- 
lestial movements.  He  also  suggested  the 
first  ideas  concerning  the  pressure  and  equi- 
librium of  the  atmosphere. 

"  Such  was  the  dawn  of  that  practical 
philosophy  which  now  in  rich  effulgence 
illuminates  the  arts  of  Britain. 

"  What  honours  and  rewards  were  be- 
stowed on  the  man  who  first  shed  these 
rays  of  awakening  light  on  a  world  lying 
in  darkness  ?  For  demonstrating  the  true 
constitution  of  our  solar  system — the  daily 
rotation  of  the  earth  on  its  axis,  and  its  an- 
nual revolution  round  the  central  sun — 
the  rugged  mountainous  structure  of  our 
moon  and  the  satelites  of  Jupiter,  besides 
many  other  equally  important  truths  which 
your  time  will  not  permit  me  to  recount, 
Galileo  was  vilified  as  an  impostor  and  a 
heretic,  hunted  from  one  Italian  principality 
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to  another,  finally  apprehended  as  a  culprit, 
compelled  to  kneel  before  a  conclave  of  ig- 
norant cardinals,  and  condemned  to  perpe- 
tual imprisonment.  Such  was  the  fate  of 
the  greatest  philosopher — the  most  elegant 
writer  and  accomplished  gentleman  which 
his  country  has  produced. 

"  In  1642,  the  year  in  which  death  re- 
lieved Galileo  from  his  priestly  persecutors. 
Providence  called  another  mind  into  being, 
which  was  ordained  to  confirm  beyond  dis- 
pute, and  to  extend  to  universal  nature,  the 
primary  deductions  of  the  Florentine.  This 
was  Isaac  Newton ;  a  man,  by  the  consent 
of  all  nations,  placed  at  the  head  of  his 
species — the  noblest  representative  of  hu- 
man reason.  In  his  presence.  Satraps  and 
Sultans,  Emperors  and  Autocrats,  hide  their 
diminished  heads.  As  Galileo  had  been 
the  source  of  emulation  among  his  contem- 
poraries, so  Newton  became  the  philosophic 
sun,  round  which  a  hundred  scientific  sa- 
tellites, in  the  various  kingdoms  of  Europe 
revolved,  and  from  which  they  borrowed 
their  illumination.  The  conclusion  of  the 
1 7th  century  constitutes  therefore  the  second 
splendid  era  of  true  science,  as  its  com- 
mencement had  been  the  first.  But  dazzled 
by  the  blaze  of  Newton's  discoveries,  man- 
kind seemed  to  lose  for  a  season  the  faculty 
of  making  spontaneous  researches  into  the 
different  regions  of  nature.  Accordingly,  a 
period  of  quiescence,  nearly  equal  to  the  for- 
mer, now  intervenes,  during  which  science 
is  seen  to  repose  on  her  laurels. 

"  But  too  mighty  and  general  an  impul- 
sion had  been  given  to  human  reason,  for  it 
to  subside  into  apathy  and  inaction.  And 
soon  a  third  and  most  magnificent  era  com- 
menced; for  a  new  world,  abounding  with 
productions,  powers,  and  privileges,  incal- 
culably extensive  and  beneficial,  began  to  be 
exploretl  and  conquered  by  science.  This 
was  the  invisible  and  intangible  world  of 
elastic  fluids ;  but  not  on  that  account  either 
a  shadowy  or  unsubstantial  realm.  Now 
the  wild  spirits  of  the  Alchemists  were  tam- 
ed; their  incoercible  vapours  were  taught 
docility  and  restraint.  Here  actual  scenes 
burst  upon  our  view,  more  marvellous  than 
any  pictured  in  the  pages  of  oriental  romance. 
The  first  Arabian  Alchemists  believed  that 
the  elements  were  under  the  dominion  of 
intelhgent  spirits,  who  might  be  brought 
j|k  into  subjection  to  human  power ;  and  the 
^^  fantastic  tales  of  fairies  and  genii,  narrated 
with  such  a  luxuriance  of  fancy  in  the  Thou- 
sand and  One  Nights,  formed  the  creed  of 
those  mystical  adepts.  But  modern  science 
disdains  to  cherish  such  chimeras.  It  per- 
ceives, and  solemnly  acknowledges,  one  cre- 


ative and  superintending  mind,  which  has 
formed  every  part  of  the  material  system  in 
truth,  harmony,  and  beneficence  ;  and  which 
has  conferred  on  man  the  glorious  privilege 
of  searching  out  the  principles  of  elemental 
change,  so  as  to  direct  them  at  his  will,  and 
with  a  surer  aim  than  superstition  ever  could 
dare  to  suppose  her  supernatural  phantoms 
possessed. 

"  Alladdin's  fabled  lamp,  which  enabled 
its  bearer  to  explore  the  hidden  treasui*es  of 
the  earth,  to  wander  unliurt  amid  malignant 
demons,  and  to  return  to  the  surface  laden 
with  spoil,  is  more  than  realized  by  Sir  H. 
Davy's  wondrous  invention.  The  winged 
horse  is  but  a  feeble  representative  of  the 
aerostatic  machine,  by  whose  buoyancy  man 
may  rise  to  elevations  above  the  eagle's 
flight ;  and  the  enchanted  boat,  which  glided 
against  the  current,  and  the  breeze,  is  far 
surpassed  by  our  actual  steam-ship,  the 
modern  leviathan,  which,  instinct  with  fire, 
marches  over  the  mountain  wave,  and  bids 
defiance  to  the  storm."  f  Here  the  applause 
became  enthusiastic,  J 

The  Professor,  after  adverting  to  the  dis- 
coveries of  Franklin,  Black,  Watt,  and  Ca- 
vendish, which  render  the  middle  and  latter 
part  of  the  last  century  so  illustrious  an 
epoch  in  the  history  of  the  human  mind, 
proceeded  to  exhibit  experiments  explana- 
tory of  the  nature  of  elastic  fluids  and  vapours. 
A  beautiful  display  was  made  with  Davy's 
lamp,  placed  in  a  great  glass  receiver  filled 
with  explosive  gasses.  The  cage  of  the 
lamp  was  fiUed  with  flame,  and  its  wire- 
cloth  became  red  hot,  without  the  least  ten- 
dency to  explode  in  the  surrounding  body  of 
gas.  The  illustrations  given  of  the  produc- 
tion and  properties  of  steam,  subservient  to 
the  construction  of  the  steam-engine  of  Watt, 
were  also  very  pleasing  and  conclusive. — 
The  engine  models  were  next  set  a-going ; 
first  Savery's,  made  by  those  very  ingenious 
gentlemen,  Messrs.  Hart ;  2d,  Newcomen's, 
made  by  Mr.  Condie;  3d,  Watt's,  with 
conical  valves  (an  admirable  model,  made 
by  Mr.  Cook)  ;  4th,  the  section-model  of 
Watt's  sliding  valve  engine ;  and  lastly,  the 
loco-motive;  the  latter  two  being  also 
made  by  Mr.  Condie.  The  loco-motive 
travelled  at  a  very  rapid  rate,  performing 
its  circular  evolutions  with  astonishing 
power  and  precision. 

"  It  is  ascertained  that  the  work  now 

PERFORMED  by  the  STEAM  ENGINE  of  WaTT 

in  Great  Britain,  is  equivalent  to  the  labour 

of  about  HALF  A  MILLION  of  stout  liorscs 

but  the  horses  require  relays  in  order  to  con- 
tinue the  work,  and  therefore  at  least  double 
the  number  would  be  required  in  the  course 
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of  12  hours,  forramg  the  amazing  aggregate 
of  ONE  MILLION,  equal  to  the  labour  of  five 

MILLIONS  OF  MEN. 

"  The  volume  or  bulk  of  the  great  pyra- 
mid of  Egypt  is  equal  to  nearly  6,333,333 
cubic  yards,  and  the  weight  of  one  cubic 
yard  of  its  material  being  about  2  tons,  its 
whole  weight  is  10,666,666  tons.  The 
centre  of  gravity  of  the  pyramid  stands  54 
yards  ajjove  its  base,  and  taking  12  yards 
as  the  average  depth  of  the  quarries  from 
which  the  stojies  \yeve  raised,  we  have  for 
the  total  altitude  of  that  centre  66  yards, 
which  multiplied  by  10,666,666)  give  about 
704  million^  of  tons,  elevated  ope  yard 
high. 

"  No>y  the  British  steam-engines  repre- 
sent a  power  of  500,000  horses ;  these 
MACHINES  moving  for  24  hours,  can  raise 
3420  MILLIONS  OF  TONS  One  yard  high, 
taking  Watt's  estimate  of  32,000  lbs.  one 
foot  high  in  a  minute  for  a  single  horse 
power,  consequently  they  could  raise  704 
millions  of  tons  being  the  equivalent  weight 
OF  the  pyramid,  in  less  than  five  hours. 

"  ]\I.  Dupin,  three  years  ago,  astonished 
the  institute  of  France,  by  showing  that  the 
British  engines  could  raise  all  the  stones  of 
the  pyramid  from  the  quarries  into  their  re- 
spective places  by  18  hours  work,  but  he 
must  have  greatly  under-rated  the  power  of 
the  steam  engine,  even  allowing  for  their 
rapid  increase  since  that  time.  Herodotus 
tells  us,  that  the  great  pyramid  employed  in 
its  building  the  whole  available  population 
of  Egypt  for  20  years;  Cheops,  the  king, 
was  so  detested  for  impos^lng  this  grinding 
labour  on  his  subjects,  which  totally  im- 
poverished the  country,  that  they  suffered 
neither  his  own  bones  nor  those  of  his  pos- 
terity to  repose  in  this  absurd  mausoleum. 
Now  mark  the  difference  between  ancient 
and  modern  industry — between  that  of  slaves 
and  of  freemen.  AH  the  labour  of  Watt's 
engines  is  employed  in  productive  operations, 
nourishing  the  people,  and  enriching  the 
state  to  a  degree  which  it  is  not  easy  to 
imagine  or  compute. 

"  At  the  period  when  James  Watt  ren- 
dered his  engine  applicable  to  every  purpose, 
of  art,  he  made  a  present  to  his  country  of  a 
power  more  economical,  more  disposable, 
more  stupendous,  and  more  essential,  than 
all  the  other  powers  previously  applied  to 
manufactures. 

"  He  has  enabled  us  to  descend  to  pro- 
digious depths  in  the  earth,  formerly  inac- 
cessible :  and  has  created  there  provinces  of 
subterranean  wealth,  infinitely  more  impor- 
tant and  valuable  than  all  our  colonies  in 
East  and  Western   Ind ;    provinces  which 


the  chances  of  war  can  never  wrest  from  us  ; 
and  which  require  no  mighty  military  array 
to  secure.  And  all  this  has  been  done  with 
a  little  fuel,  which  he  himself  supplies,  a  lit- 
tle water,  a  cylinder,  a  piston,  and  a  few  le- 
vers. How  truly  did  Bacon  declare,  '  know- 
ledge is  power'  !  The  knowledge  of  the 
laws  of  nature  arms  our  feeble  hands  with 
her  most  gigantic  forces !  How  many  po- 
pulous and  flourishing  cities  and  towns  have 
been  created  by  the  genius  of  Watt !  What 
were  Birmingham,  Manchester,  Notting- 
ham, Leeds,  Preston,  Glasgow,  and  many 
others,  before  his  engine  gave  them  vitality  ? 
and  what  woidd  become  of  them  were  it  to 
disappear  ?  What,  in  this  case,  would  feed 
our  multiplied  population,  what  would  pay 
the  interest  of  our  national  debt,  where 
would  be  the  pre-eminence  of  Britain  ? 
Deprived  of  the  boundless  resources  furnish- 
ed by  Watt,  no  Nelson  could  have  been  sent 
forth  to  sweep  the  ocean,  for  the  meteor  flag 
of  England  would,  but  for  his  vestal  fire, 
long  ere  now  have  ceased  to  burn  ;  and  the 
three  hundred  millions  expended  in  the 
Peninsular  war  was  the  produce  of  the 
alchemy  of  Watt. 

"  But  what  new  phenomenon  do  we  be- 
hold !  Mark  that  mighty  vessel  issuing  from 
the  port  !  She  bears  her  gallant  prow 
through  the  opposing  billows.  She  braves 
alike  '  the  battle  and  the  breeze. '  In  vain 
does  the  rage  of  man  try  to  stem  her  trium- 
phant course  ;  in  vain  do  the  elements  resist 
her  career.  See  she  marshals  the  EngUsh 
fleet ;  she  plants  the  mighty  war  ships  in 
their  station,  while  their  sails  are  furled  in 
the  calm.  She  manoeuvres  them  so  as  to 
baflle  and  surround  the  foes.  They  are 
conquered,  but  flight  is  no  longer  possible. 
The  genius  of  Watt  arrests  them,  as  if  by 
an  irresistible  spell.  Then  wars  shall  cease, 
because  resistance  shall  be  hopeless, 

'    —  Then  hostile  fraud  shall  fail, 

'  And  white-rob'd  justice  lift  her  golden 
scale. ' 

(  Great  applause. ) 
"  Milton's  bold  fiction  of  chariots  moving 
by,  vital  impulse  is  realized  in  the  locomotive 
engine — 

'  Chariots  winged,  harness'd  at  hand, 

'  Celestial   equipage— and  now   came 
forth 

'  Spontaneous,  for  within  the  spirit 
lived. 
"  The  time  is  not  far  distant  when  chariots 
winged  with  fire  shall  be  seen  flying  over 
metallic  pavements  through  all  the  populous 
districts  of  the  empire,  transporting  travel- 
lers and  merchandize  with  amazing  smooth  - 
ness  and  velocity. 
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"  From  these  marvellous  effects  shall  we 
remount  to  causes  ?  Shall  we  trace  the 
early  development  of  this  master-mind,  this 
true  philosopher,  this  tutelary  genius  of  Bri- 
tain, who  has  done  for  the  earth  what  New- 
ton did  for  the  Heavens — teaching  us  to 
explore  its  regions  of  land,  water,  and  air, 
and  to  apply  their  productions  to  the  uses 
of  life."  Here  Dr.  Ure  gave  an  account 
of  Mr.  Watt's  early  education,  which  was 
by  no  means  neglected  either  on  his  own 
part  or  that  of  his  very  respectable  parents. 
"  At  21  years  of  age,  he  commenced  busi- 
ness as  a  Mathematical  instrument  maker 
in  Glasgow,  where  he  found  congenial  minds 
and  zealous  patrons  in  the  celebrated  men 
who  then  adorned  our  University.  At  that 
time  Mathematics,  the  foundation  of  all  the 
exact  sciences,  flourished  here,  for  Robert 
Simpson  was  the  teacher,  a  name  which 
awakens  many  mingled  emotions.  Then 
Adam  Smith,  previously  trained  to  habits  of 
accurate  thinking  by  the  study  of  geometry 
and  astronomy,  shed  the  kindred  glories  of 
literature  and  science  around  him ;  and 
Black  was  ardently  opening  his  auspicious 
career  of  discovery.  When  will  such  a  tri- 
umvirate again  appear  to  cherish  the  nascent 
genius  of  another  Watt !"  The  Professor, 
after  detailing  minutely  the  various  im- 
provements of  Mr.  Watt  upon  the  steam 
engine,  and  the  experiments  he  made  in  their 
prosecution,  read  some  extracts  from  Mr. 
Watt's  patent,  which  clearly  showed  that  all 
the  later  varieties  of  the  steam  engine  were 
anticipated  and  described  minutely  by  that 
philosopher;  he  then  concluded  nearly  as 
follows  :— 

"  Nothing  could  be  happier  than  the 
moi-al  constitution  of  Mr.  Watt's  mind. 
Ardent  in  research,  yet  patient  of  disap- 
pointment ;  bold  in  his  general  views,  gentle 
but  firm  in  carrying  them  into  effect ,  bland 
in  the  intercourse  of  social  life,  yet  not  with- 
out the  raciness  of  genius,  which  gave  an 
original  zest  to  all  he  said,  and  rendered 
every  casual  companion  his  friend  and  ad- 
mirer.     There  was  but  one  thing  which  his 


soul  seemed  to  loathe,  and  which  called  forth 
its  latent  artillery  of  sarcasm,  and  that  was 
illiterate  pi'esumption. 

"  In  the  summer  of  1806,  I  had  the 
honour  of  spending  two  days  with  him  at 
his  villa  of  Heathfield,  near  Soho,  on  my 
return  from  a  scientific  tour  through  Eng- 
land. Many  doubts  and  difficulties  had  oc- 
cured  to  me,  some  of  which  I  ventured  to 
state  to  Mr.  Watt.  Then  the  spring  of 
knowledge  flowed  forth  in  a  most  refreshing 
stream,  and  wherever  it  turned  flowers  and 
fruits  came  up  spontaneous.  To  every  topic 
he  gave  singular  interest,  by  the  originality 
and  justness  of  his  views.  His  intellectual 
alembic  had  sublimed  from  every  subject  its 
purer  essence,  and  left  the  grosser  parts  be- 
hind. Hence  his  memory,  though  vastly 
capacious  and  retentive,  never  betrayed  the 
recollection  of  any  thing  dull  or  common- 
place. Its  compartments  were  all  distinct- 
ly defined,  and  each  was  replenished  with 
its  peculiar  store  of  intellectual  wealth.  In- 
tense  study  is  apt  to  engender  grave  and 
even  recluse  habits,  as  is  seen  in  the  biogra- 
phy of  Newton,  and  many  other  illustrious 
philosophers.  It  may  be  doubted,  there- 
fore, if  erer  there  existed  so  happily  framed 
a  mind  as  that  of  James  Watt ;  which,  deep 
and  powerful  like  the  ocean,  could,  in  so- 
ciety, assume  the  sparkling  vivacity  and  in- 
nocent playfulness  of  the  crystal  rill.  This 
is  the  perfection  of  philosophy.  Thus 
knowledge  becomes  truly  amiable ;  and, 
pursued  in  the  spirit  of  Watt,  it  is  calcu- 
lated to  render  us  dear  to  our  friends,  va- 
luable to  our  country,  and  humble  in  the 
sight  of  God.  Mr.  Watt's  piety  was  ra- 
tional, steady,  and  unobtrusive.  His  bene- 
volence discovered  itself  in  every  circumstance 
of  his  life,  for  he  sought  to  do  good  to  the 
extent  of  his  power,  being  a  perfect  stran- 
ger to  envy  and  every  malignant  feeling. 
And,  after  a  life  so  eminently  useful,  he 
surrendered  his  soul,  in  the  utmost  tranqui- 
lity, to  that  Supreme  Intelligence  which 
had,  for  84  years,  made  him  its  peculiar 
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ON  THE  FACIAL  ANGLE. 


When  Phrenology  is  exciting  an 
interest  so  very  general,  we  think 
a  short  account  of  the  theory  of  the 
facial  angle  of  Camper  may  not  be 
uninteresting.    This  theory  receives  , 
at   present    considerable    attention 
from  the  learned   world;  and,   in- 
deed,  extensive  and  accurate    ob- 
servations seem  to  confirm  it.     It 
takes  no  cognizance  of  the  senti- 
ments or  propensities  as  Phrenology 
does,  consequently  does  not  pretend 
like  it  to  estimate  the  moral  charac- 
ter of  man,  it  judges  of  the  intellect 
of  the  individual ;   and,   therefore, 
attempts  to  estimate  his  intellectual 
character  alone.     A  line  is  drawn 
from  the  lowest  part  of  the  external 
opening  of  the  ear  to  the  middle 
point,  where  the  ala,  or  wing  of  the 
nostril,  and  the  septum,  or  division 
of  it,  meet.    This  is  called  the  hori- 
zontal line.    A  second  line  is  drawn 
from  the  forehead,  where  it  strikes 
the  gi'eatest  surface,   down    till  it 
meets  the  horizontal  line.     This  is 
called  the  vertical  line.    These  two 
lines  intersect  each  other  at  a  little 
before  the  nose ;  and  of  course  the 
angle  which  they  form  may  be  mea- 
sured.    This  angle  is  the  measure 
of  the  intellect,  and  the  nearer  it  is 
to  a  right  angle,  the  greater  is  the 
intellect  of  the  person  measured. — 
Those  who  wish  to  study  the  theory 
more  minutely,  we  beg  to  refer  to 
Camper's    Anatomy    of    Painting, 
translated     by     Cogan,     White's 
Gradations  in  Man,  and  Pitta  on 
the   Influence   of  Climate  on   the 
Human   Species.      These    writers, 
and  all  painters,  divide  the  circle 
into    3600,    of  course  the    quad- 
rant into    900,  tjjat  being  the  ver- 
ticle    number,    and   0^    the    hori- 
zontal one.     The  Greeks  seera  to 
have  been  aware  of  this  theory,  for 
they  made  the  statues  of  their  gods 
and  of  their  heroes  100^.     If  the 
angle  measures  more  than  this,  it  is 
25 


deformity ;  and  if  it  is  below  600, 
which   very   rarely   happeiis,   it  is 
equally  a  deformity,  and  must  be 
accompanied  with  great  want  of  in- 
tellect.    It  is  not  uninteresting  to 
trace  the  measure  of  this  angle  from 
the  ideal   forehead   of  the   Greek 
sculptors,    to    the   lower   animals, 
through  all  the  many  gradations  we 
meet  with  in  the  descent.      The 
average  of  the  European  forehead  is 
800;  that  of  the  Mongolian  variety, 
comprehending  the  Calmucks,  the 
Tungooses  of  China,  the  natives  of 
Siberia   and    Greenland,    and   the 
Esquimaux,  from  about  720  to  780 . 
the   Ethiopian,   including   all    the 
African   nations,   about   700  .  the 
native    Americans,    embracing    all 
the  north  continents  until  it  meets 
the  Caribs  on  the  south,  73^0  ;  and 
the    Malay    variety,    intermediate 
betwixt    the    Negro    and    Asiatic, 
750.     After  these  come  the  mon- 
key tribe,   at  about  420 .  then  the 
elephant,  bull-dog,  greyhound,  and 
different  kinds  of  beasts,  birds,  and 
fishes,  until  gradually  descending  in 
the  scale,   we  arrive  at  the  snipe, 
where     we    find     the     line     once 
verticle,  •  now     almost     horizontal 
like  the  other.     Vv^e  thus  trace  the 
angle  of  intellect  from  the  magnifi- 
cent ideal  of  the  Grecians,  at  lOOO, 
down  throughout  the  whole  animal 
creation,  until  it  arrives  very  nearly 
at  00.     If  there  is  any  trruth,  then, 
in  this  theory,  that  intellect  is  found 
to  correspond  with  the  measure  of 
this  angle,  the  following  will  consti- 
tute  a  good    general   rule  : — The 
nearer  the  line  from  the  forehead  to 
the  tip  of  the  nose  is  to  the  vertical 
line,  so  much  greater  is  the  intellect 
possessed  by  the  individuah      We 
often  amuse  ourselves  by  forming 
an  estimate  of  the  intellectual  value 
of  our  friends,   acquaintances,  and 
those  we  meet  in  company,  by  the 
application  of  this  rule ;  and  indeed 
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it  is  surprising  how  quickly,  and 
with  how  much  accuracy  practice 
enables  us  to  judge  of  the  extent  of 
the  angle,  merely  with  our  eye, 
making  ideal  lines  on  the  counte- 
nance of  the  person  we  examine — 
Any  one  may  soon  do  this,  and  thus 
compare  together  the  talents  of  his 
several  friends  ;  or  he  may  compare 
the  watch-dog  of  known  sagacity, 
to  the  greyhound  which  knows  no- 
thing but  the  chase. 

We  have  given  heads  of  New- 
ton, Lord  Byron,  Dr.  Johnson,  and 
John  Kemble,  and  have  drawn  the 
lines  and  formed  the  angles  upon 
them,  in  order  to  illustrate  the 
theory  of  which  we  have  attempted 
thus  to  give  an  account.  In  all 
these  faces,  it  will  be  seen,  the 
angle  is  much  above  the  ordinary 
average,  and  approaches  to  the 
ideal  of  the  Greeks;  and,  should 
any  of  our  readers  want  to  see  the 
very  antipodes  of  these,  they  have 
only  to  search  their  pockets  for  one 
of  the  old  pennies  of  the  reign  of 
George  the  Third,  and  there,  in 
the  head  of  the  good  old  King,  they 
will  find  an  angle  far  below  the 
ordinary  average,  seemingly  not 
above  50^.  We  wonder  who  the 
artist  was,  that  thus,  with  impunity. 


was  allowed  to  libel  and  misrepre- 
sent majesty.  He  must  have  had 
a  rather  singular  conception  of 
beauty  or  dignity  in  the  human 
countenance,  who  gave  such  a  fore- 
head to  a  human  head.  Had  we 
been  Master  of  the  Mint  at  the 
time,  we  never  could  have  forgiven 
ourselves  for  allowing  such  a  mis- 
representation to  go  abroad  to  the 
world. 

We  have  also  subjoined  an  en- 
graving of  a  faciometer,  by  which 
those  who  wish  to  be  particular 
may  more  exactly  measure  the  in- 
tellect of  their  friends. 

S. 

Fig.  1.  «,  the  upper  part  of  the 
blade,  to  be  applied  to  the  under 
part  of  the  external  opening  of  the 
ear,  and  the  lowest  part  of  the  di- 
vision of  the  nose. 

b,  A  small  curve,  to  adapt  itself 
to  the  turn  of  the  cheek-bone. 

c,  the  moveable  blade,  to  be  ap- 
plied to  the  forehead. 

d,  the  point  showing  the  angle 
on  the  index  of  the  quadrant. 

Fig.  2.  Profile  of  one  of  the 
bladesf,  showing  the  curve  at  6,  fig. 
1.  A,  the  greatest  turn  required.  B 
C,  the  quadrant. 


ON  THE  DIVISIBILITY  OF  MATTER. 


Matter  possesses  another  property,  or 
primary  quality,  called  impenetrability, 
or  resistance.  It  is  this  property  which 
prevents  one  body  from  occupying  the 
space  of  another.  It  is  a  property  equally 
of  solids  and  fluids.  Now,  the  particles 
of  matter  we  must  conceive  as  also  pos- 
sessing this  quality  of  resistance ;  for,  if 
not,  it  is  not  easy  to  see  how  a  combina- 
tion of  them,  in  any  body,  could  possess 
it :  Further,  if  they  have  resistance, 
they  must  also  have  extension,  and  must, 
consequently,  be  further  divisible  ;  for, 
if  they  do  not  possess  this  quality,  they 
are,  in  our  conceptions,  at  least,  mere 
nonentities,  or  else  mere  space ;  from 
which  it  would  follow,  that  all  matter  is 


space,  and  all  space,  matter.  It  is  true, 
that  we  are  not  sensible  of  the  resistance 
of  the  air  in  which  we  breathe,  neither 
are  the  inhabitants  of  the  sea  sensible  of 
the  I'esistance  of  their  element.  But  we 
are  not  to  conclude  fi'om  these  facts,  that 
either  the  one  or  the  other  does  not  pos- 
sess this  property.  For  as  soon  as  we 
leave  our  element  and  plunge  into  the 
water,  we  are  immediately  sensible  of 
its  great  resistance  ;  and,  in  like  manner, 
it  is  most  probable,  that  when  an  animal 
is  brought  out  of  that  element  into  the 
air,  a  similar  resistance  should  be  felt  on 
its  part.  The  conclusion  we  draw  from 
this  is,  that  even  the  particles  of  these 
subtle  fluids  must  possess  this  quality, 
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and  consequently  extension  and  further 
divisibility.  Locke,  in  another  passage, 
asserts  this  opinion  very  pointedly,  thus  : 
**  A  pestle  and  mortar  will  as  soon  bring 
any  particle  of  matter  to  Indivisibility, 
as  the  aciitest  thought  of  a  mathemati- 
cian ;  and  a  surveyor  may  as  soon,  with 
his  chain,  measure  out  infinite  space,  as 
a  philosopher,  by  the  quickest  flight  of 
mind,  reach  it,  or,  by  thinking,  compre- 
hend it.  He  that  thinks  on  a  cube  of  an 
inch  diameter,  has  a  clear  and  positive 
idea  of  it  in  his  mind,  and  so  can  frame 
one  of  i,  \,  ^,  and  so  on,  till  he  has  the 
idea  in  his  thoughts  of  something  very 
little ;  but  yet  reaches  not  the  idea  of 
that  incomprehensible  littleness  which 
division  can  produce.  What  remains  of 
smallness,  is  as  far  from  his  thoughts  as 
when  he  first  began  ;  and,  therefore,  he 
never  comes  at  all  to  have  a  clear  and 
positive  idea  of  that  smallness  which  is 
consequent  to  infinite  divisibility."  A 
third  quality  of  matter  that  seems  to  be 
manifestly  primary,  is  position ;  that 
is,  its  occupation  of  space  either  in  mo- 
tion or  rest.  We  cannot  conceive  of  any 
portion  of  matter  in  existence,  without 
some  position,  situation,  or  place,  which 
it  occupies.  Now,  if  the  particles  of 
matter  are  different  from  space,  and  pos- 
sess the  quality  of  extension,  they  must 
occupy  some  portion  of  space,  however 
small,  either  at  rest  or  in  motion.  If 
the  space  they  occupy  be  divisible,  it 
must  follow  that  they  themselves  are 
also  divisible,  otherwise  they  do  not  com- 
pletely occupy  the  space  which  they  do 
occupy.  If  it  be  said,  that  no  body  com- 
pletly  occupies  space,  because  the  hardest 
body  we  know  is  porous  ;  still,  we  must 
conceive  these  pores  to  be  filled  with  par- 
ticles of  air,  or  something  else.  And, 
besides,  the  particles  of  the  body  itself 
that  are  not  porous,  or  which  give  exist- 
ence to  the  pores,  must  completely  fill  up 
their  space,  else  bodies  would  be  all  pores 
or  all  space  together,  and,  consequently, 
there  would  be  no  matter  at  all.  And 
if  this  cannot  be  admitted,  then  we  must 
conceive  these  particles  capable  of  farther 
subdivision,  as  long  as  the  space  they  oc- 
cupy exists,  or  as  long  as  they  exist  them- 
selves and  fill  up  space.  Now,  the  parts 
*^:  of  these  particles  occupy  a  space  less  than 

the  particles  themselves ;  and  these  par- 
ticles again  a  still  smaller  space,  &c. 
ad  infinituyn.  If  these  particles,  which 
are  thus  supposed  to  be  continually  be- 
coming less  and  less,  be  matter,  we  can- 
not   deny  their   continued   divisibility. 


For  if  it  be  supposed  that  the  division 
would  terminate  at  any  point,  that  point 
would  not  be  matter,  else  we  must  con- 
ceive it  to  be  further  divisible  ;  because, 
if  we  deny  this,  we  must  depy  every  one 
of  the  preceding  steps  in  this  division, 
till,  at  last,  we  should  deny  the  divisi  - 
bility  of  matter  at  all.  No  person,  for 
instance,  could  suppose  that  the  half  of 
an  apple  would  be  any  way  different  from 
the  millionth  part  of  it,  except  in  size ; 
what  might  then  be  conceived  as  the  ul- 
timate particles  of  the  apple,  could  not  be 
any  otherwise  different ;  and  if  not,  they 
must  be  conceived  as  capable  of  further 
subdivision  without  end.  As  Mr.  Locke 
says,  "  Divide  matter  into  as  minute 
parts  as  you  will,  which  we  are  apt  to 
imagine  a  sort  of  spiritualizing,  or  mak- 
ing a  thinking  thing  of  it,  vary  the  figure 
and  motion  of  it  as  much  as  you  please, 
a  globe,  cube,  cone,  prism,  &c.,  whose 
diameters  are  but  a  millionth  part  of  a 
gi'y»  (which  he  calls  a  thousandth  part 
of  a  philosophical  foot,)  will  operate  no 
otherwise  upon  other  bodies  of  propor- 
tionable bulk,  than  those  of  an  inch  or 
foot  diameter."  To  illustrate  the  divi- 
sibility, we  shall  suppose  the  following 
example.  If  a  vessel  of  any  kind  was 
filled  with  an  equal  quantity  of  milk  and 
water,  a  mixture  would  take  place,  and 
the  particles  of  the  milk  would  be  visi- 
bly diffused  through  the  water.  Then 
suppose  the  half  of  this  mixture  poured 
out,  and  the  vessel  refilled  with  water,  a 
second  mixture  would  take  place  contain- 
ing less  of  the  milky  particles  than  the 
former,  but  still  visible.  Now,  let  us 
suppose  this  process  to  be  continued  for 
evei",  I  imagine  we  could  not  affirm,  at 
any  period  of  this  process,  though  never 
so  distant  from  the  time  it  was  begun, 
that  not  a  single  particle  of  milk  re- 
mained in  the  vessel,  although  not  visi- 
ble to  the  naked  eye,  or  even  when  aided 
by  the  most  powerful  microscope.  For, 
if  we  were  to  affirm  this  at  any  period, 
we  must  also  affirm  it  of  each  of  the  pre- 
ceding steps,  till  we  should  finally  assert 
that  there  were  no  particles  of  milk  in  the 
vessel  at  first,  which  would  be  absurd. 
Therefore,  Q.  E.  D.  that  these  qualities 
of  matter  we  have  considered,  prove  its 
infinite  divisibility,  is  supported  by 
Locke,  in  the  following  passage,  on  the 
primary  qualities.  "  Take,"  says  he,  "a 
grain  of  wheat,  divide  it  into  two  parts, 
each  part  has  still  solidity,  extension, 
figure,  and  mobility;  divide  it  again,  and 
it  still  retains  the  same  qualities;  and  so 
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divide  it  on,  till  the  parts  become  insen- 
sible, they  must  retain  still  each  of  them 
all  those  qualities.  For  division  can 
never  take  either  solidity,  extension,  &c. 
from  any  body,  but  only  make  two  or 
more  distinct  separate  masses  of  matter 
of  that  which  was  but  one  before."  It 
may  here  be  observed,  that  the  qualities 
which  Locke  reckons  primary,  are  soli- 
dity, extension,  figure,  motion,  rest, 
number.  Now,  it  is  obvious,  that  soli- 
dity, as  well  as  fluidity,  are  but  modifi- 
cations of  resistance,  figure  and  number 
of  extension,  motion  and  i*est  of  position, 
or  occupation  of  space. 

We  shall  close  this  part  of  the  subject 
in  the  words  of  the  celebrated  Burke,  in 
his  inquiry  on  the  sublime  and  beautiful. 
"  When  we  attend,"  says  he,  "  to  the 


infinite  divisibility  of  matter;  when  we 
pursue  animal  life  into  these  excessively 
small,  and  yet  organized  beings,  that 
escape  the  nicest  inquisition  of  the  sense ; 
when  we  push  our  discoveries  yet  down- 
ward, and  consider  those  creatures  so 
many  degrees  yet  smaller,  and  the  still 
diminishing  scale  of  existence,  in  tracing 
which,  the  imagination  is  lost,  as  well  as 
the  sense,  we  become  amazed  and  con- 
founded at  the  wonders  of  minuteness  ; 
nor  can  we  distinguish  in  its  cft'ect  this 
extreme  of  littleness  from  the  vast  itself; 
for  division  must  be  infinite,  as  well  as 
addition ;  because  the  idea  of  a  perfect 
unity  can  no  more  be  arrived  at,  than 
that  of  a  complete  whole,  to  which  no- 
thing may  be  added." 

(To  he  continued. J 


ON  WATT'S  MONUMENT. 


Mr.  Editor, — I  am  in  use  to  take  out 
your  excellent  Magazine  in  monthly  parts, 
and  hence,  till  last  night,  had  not  seen  an 
article  subscribed  W.  G.  in  your  Number 
of  4th  December,  entitled,  "  Monument  to 
James  Watt."  There  is  an  invidious  state- 
ment made  in  the  close  of  that  paper  vt^hich 
I  cannot  permit  to  remain  uncontradicted. 
The  writer  lauds  Professor  Anderson,  and 
has  assigned  him  even  a  higher  niche  than 
the  illustrious  Watt ;  for  he  discovers  that 
it  is  to  the  Professor,  not  to  the  Mechanic, 
belongs  the  merit  of  the  improvements  in 
the  Steam  Engine.  "  Had  not  our  ven- 
erable founder,"  writes  W.  G.  "  Professor 
Anderson,  required  his  (Watt's)  assistance, 
in  a  very  small  matter,  the  Steam  Engine 
of  Watt,  and  the  consequent  wealth  and 
prosperity  of  our  country,  as  well  as  the 
glory  of  this  day,  would  never  have  had  an 
existence."  I  leave  this  very  erudite  con- 
clusion to  the  Committees  for  the  erection 
of  Watt's  Monument,  who  had  better  pause 
ere  they  erect  a  monument  merely  to  a  subal- 
tern. The  passage,  with  which  I  have 
more  especially  to  do  is  further  on,  and  runs 
in  the  following  terms  :  "  It  is  also  worthy 
of  remark,  that  this  very  Institution  was, 
by  the  will  of  its  founder,  established  for  the 
benefit  of  the  Manufacturers  and  Artizans 
of  Glasgow,  so  that  to  Professor  Anderson 
may  be  traced  the  origin  of  all  those  Me- 
chanic Institutions,  which  have  since  arisen 
in  Britain,  an  honour  which  has  hitherto 
been  ascribed  to  another  individual.^'  Well, 
how  foolish  have  the  world  been,  and  how 
culpable  W.  G.  to  keep  the  secret  so  long 
confined   to  his   own  breast !      The  world 


have  "  hitherto"  imagined  Watt  to  be  the 
improver  of  the  Steam  Engine,  and  Dr. 
Birkbeck  the  founder  of  Schools,  for  the 
education  of  Mechanics.  But  "  hence- 
forth," on  the  showing  of  W.  G.,  the  "  dis- 
tinguished and  undisputed  honour"  must 
be  awarded  to  Professor  Anderson.  I  hate 
controversy  much,  but  I  hate  injustice  still 
more,  and  will  not  see  Dr.  Birkbeck  (the 
"  individual  "  alluded  to,  had  W.  G. 
chosen  to  speak  out,)  thus  gratuitously 
stripped  of  his  well  merited  honours. 
If  Professor  Anderson  be  indeed  the 
founder  of  Mechanics'  Institutions,  I  do 
call  on  W.  G.  as  he  respects  truth  and 
his  own  character,  to  give  the  public  the 
clause  in  his  Will,  which  can  be  tortured 
into  such  a  construction  ;  and  I  ask  W.  G. 
to  explain  how  the  plan,  if  it  did  exist,  was 
delayed,  until  carried  into  effect  by  Dr. 
Birkbeck.  The  proof,  let  it  be  observed, 
rests  with  W.  G.,  and  if  the  Will  did  con- 
template this  species  of  instruction,  it  will 
be  matter  of  easy  solution. 

While  I  do  insist,  that  with  your  Cor- 
respondent, rests  the  burden  of  proof,  yet  I 
am  inclined  to  mention  a  fact  or  two,  on 
authorities  which  I  know  W.  G.  will  not 
be  induced  to  impugn,  which  will  clearly 
demonstrate  with  whom  the  disputed  merit 
rests.  These  facts  can  be  attested  by  hun- 
dreds. If  they  were  known  to  W.  G. 
then  his  conduct  was  improper.  If  unknown, 
it  was  rash  and  imprudent.  It  is  now  two 
winters  ago,  when,  after  the  ordinary  lec- 
ture of  Dr.  Ure  to  the  Mechanics'  Class, 
two  aged  Mechanics  re<?uested  to  be  heard 
by  the  Class;  and  the     then  read  to  the 


390 


THE  GLASGOW 


Class  a  statement  of  facts  connected  with 
the  institution  of  that  Class,  wherein  they 
assigned  the  whole  merit  to  Dr.  Birkbeck. 
One  of  these  Mechanics  was  named  Black. 
I  regret  that  at  the  present  moment   I  do 
not  recollect  the  other  name.      On  this  oc- 
casion,  a  highly  talented    Member,   (Mr. 
Dykes,)   with  that  caution  and  good  sense 
which  ever  distinguished  him,  suggested  the 
expediency   of  first   inquiring   what    share 
Professor  Anderson  had  in  the   Institution 
of  the  Mechanics'  Class,  previous  to  taking 
any  step   to  fix   the  projection   with    Dr. 
Birkbeck.    This  prudent  suggestion  was  ac- 
ceded to,  and  a  Committee  named,  whereof 
Dr.  Ure  very  handsomely  consented  to  be 
a  Member.    On  a  subsequent  evening,  two 
of  the  Committee  appeared,  (Messrs.  Hart 
and  Watt,)  and  read  an  extract  of  Pro- 
fessor Anderson's  will.     I  have  never  seen 
this  will,    and   merely  speak  of  its  terms 
from  memory.      It  seemed  dictated  under 
a  pique  to  the  University,  and  its  design  to 
have  been  the  rearing  a  rival  College.  Thirty 
Professors,  if  I  recollect  well,  were  to  be 
appointed,  under  the  superintendence  of  an 
extensive  and  influential  board  of  manage- 
ment,  taken  from  certain  most  fanciful  di- 
visions of  the  community.     The  whole  was 
every  way  at  variance  with  the  principles 
of    Mechanics'   Institutions.       No    provi- 
sions were   made  as    to    economy  of  edu- 
cation,    the    chief    feature   of    Mechanics' 
Institutions.      The  words    "    Manufactur- 
er  and    Artizan,"    alluded  to  by   W.    G. 
were    also   commented  on,    but    the   Class 
agreed  with  the  Committee,  that  nothing  in 


the  Will  gave  the  slightest  countenance  to  the 
notion  that  Professor  Anderson  had  con-^ 
templated  the  Mechanics'  Class.  On  a 
following  evening.  Dr.  Ure,  himself,  very 
kindly  produced  the  Sederunt  Book  of  the 
Managers,  and,  from  it,  declared  his  convic- 
tion, that  the  merit  rested  solely  with  Dr. 
Birkbeck.  Accordingly,  an  Address  was 
voted  to  Dr.  Birkbeck,  and  subscribed  by 
the  Classes.  This  Address  was  originally 
penned  by  Dr.  Ure,  and  directly  stated 
Dr.  B.  to  be  the  first  who  opened  the  portals 
of  Science  to  the  Operative  Mechanic. 

I  could  add  some  more  minute  details, 
tending  to  the  same  conclusion.  I  have  been 
special  in  what  I  have  said,  to  afford  W.  G. 
or  his  friends,  an  opportunity  of  making 
themselves  acquainted  with  the  accuracy  of 
my  statements. 

B. 
Glasgow,  28th  Dec.  1824. 

P.  S.  In  allusion  to  a  note  in  the  Maga- 
zine before  last,  I  owe  it  in  justice  to  myself, 
and  to  the  memory  of  Professor  Anderson,  to 
declare,  that  it  is  far  indeed  from  my  wish 
to  throw  the  slightest  obloquy  over  the  me- 
mory of  that  admittedly  illustrious  philoso- 
pher. Yet  it  is  neither  respect  to  the  feel- 
ings of  the  living,  nor  reverence  for  the 
memory  of  the  departed,  which  should  re- 
strain the  free  declaration  of  truth ;  and  if 
the  truth  be  unpalateable  to  some,  it  is 
those  who  seek  unjustly  to  deck  the  tomb 
of  the  dead  with  the  laurels  of  the  living, 
not  those  who  wish  to  place  the  honour 
where  it  ought,  who  are  to  blame. 


ON  THE  MODE  OF  TRACKING  ON  CANALS. 


An  Edinburgh  Correspondent  states 
that  in  his  opinion  great  improve- 
ments might  be  made  on  the  man- 
ner in  which  the  boats  are  dragged 
on  canals.  The  present  obUque 
manner  in  which  the  horses  are 
harnessed  to  the  boats,  is  attended, 
he  thinks,  with  a  great  loss  of 
power,  and  with  much  risk  and 
danger  to  the  poor  animals  era- 
ployed.  We  are  of  the  same  opin- 
ion ;  and,  when  we  see  daily  the 
greater  portion  of  the  horses'  strength 
exerted  i»n  keeping  themselves  out 
of  the  water,  and  in  opposing  the 
power  of  the  helm,  we  have  been  often 
surprised  that  no  attempt  was  ever 
made  to  remedy  the  defect.     The 


horses  ought  clearly  to  go  in  a  line 
parallel  to  the  boat ;  and  this  would 
be  most  useful  to  the  passage  boats, 
as  they  would  then  be  able  to  go 
much  quicker,  and  with  more  ease 
than  they  at  present  do.  Our  Cor- 
respondent proposes  that  a  beam 
should  be  fixed  to  the  boat  as  near 
the  centre  of  motion  as  possible, 
with  a  guy  rope  fastened  to  the 
stern  of  the  boat,  and  that  to  the 
outer  end  of  this  beam  the  horses 
should  be  harnessed  :  he  thinks  that 
were  such  a  plan  adopted,  two 
horses  could  do  more  work,  and 
with  more  ease  and  safety,  than 
three  can  by  the  present  mode. 
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THE  CHRISTIAN  PHILOSOPHER j  or,  THE  CONNECTION  OF 

SCIENCE  AND  PHILOSOPHY  WITH  RELIGION. 

By  Thomas  Dick. 

The  Second   Edition,  Enlarged.  —  Glasgow:    Chalmers  and   Collins. — 1824. 


Science,   when    prosecuted   with 
unbiased  feelings,  and  that  philoso- 
phic calmness  and  humility  of  mind 
which  it  is  so  well  calculated  to 
produce,     must    always    tend    to 
strengthen  and  confirm  the  religi- 
ous belief  of  those  who  walk  in  its 
delightful  paths.     It  exhibits  such 
wonderful  instances  of  the  grandeur 
of  God's  wisdom  ;  such  magnificent 
examples  of  his  goodness  and  be- 
nignity to  man,  that  it  may  well 
fill    the   heart    with    the    strongest 
feelings   of    veneration,    gratitude, 
and  joy.    But  unfortunately  science 
has  not  always  this  effect.     Man, 
proud  of  his   knowledge    and  his 
wisdom,  too    often   disregards  the 
great  cause  of  the  wonders  he  be- 
holds;  and  admires  more  his  own 
skill  in  developing  and  explaining 
the  laws  of  nature  than  the  wisdom 
of  God,  from  whom  they  emanated. 
It  is  very  pleasant,  therefore,  to  see 
in  such  a  book  as  this,  science  and 
philosophy  connected  with  religion; 
and  the  author  assuredly  deserves, 
and  most  undoubtedly  will  receive, 
the  thanks  of  all  good  men  for  the 
work  which  he  has  so  well  execut- 
ed.    We  on  a  former  occasion,  in 
our  Twelfth  Number,  noticed  the 
publication  of  this  work,  and  gave 
an   abstract  of  its    contents,   with 
some  quotations,    to  which   notice 
we  refer  our  readers.    We  are  very 
happy  to  see  that  a  second  edition 
has    been    called   for,  and    are    no 
less  so  to  perceive  that  this  edition 
has  issued  from  the  Glasgow  press. 
Glasgow  has  done  much  to  connect 
philosophy    and    science    with    the 
Arts ;  and  it  is  well  for  her  also  to 
show   that   she  can  connect  them 
with  religion  likewise.     The  work 
has  had  many  additions  made  to  it, 
and   a  considerable  part    of  it  has 


been  re-written,  so  that  it  is  now 
rendered  even  more  valuable  than 
it  formerly  was.  Some  of  the  au- 
thor's speculations,  though  they  may 
appear  fanciful  to  a  few,  are  curi- 
ous and  interesting.  We  extract 
the  following  on  Acoustic  Tun- 
nels : — 


Acoustic  Tunnels. — By  means  of 
the  inventions  just  now  adverted  to, 
when  brought  to  perfection,  mankind 
may  be  enabled  to  transport  themselves 
to  every  region  of  the  globe,  with  a 
much  greater  degree  of  rapidity  than  has 
hitherto  been  attained.  By  the  help  of 
the  microscope,  we  are  enabled  to  con- 
template the  invisible  worlds  of  life,  and 
by  the  telescope  we  can  penetrate  into 
regions  far  beyond  the  range  of  the  un- 
assisted eye.  By  the  arts  of  Writing 
and  Printing  we  can  communicate  our 
sentiments,  after  a  certain  lapse  of  time, 
to  every  quarter  of  the  world.  In  the 
progress  of  human  knowledge  and  im- 
provement, it  would  obviously  be  of 
considerable  importance,  could  we  extend 
the  range  of  the  human  voice,  and  commu- 
nicate intelligence  to  the  distance  of  a 
thousand  miles,  in  the  course  of  two  or 
three  hours;  or  could  we  hold  an  occa- 
sional conversation  with  a  friend  at  the 
distance  ef  20  or  30  miles.  From  ex- 
periments which  have  been  lately  made, 
in  reference  to  the  conveyance  of  sound, 
we  have  some  reason  to  believe,  that 
such  objects  may  not  be  altogether  unat- 
tainable. It  has  been  long  known,  that 
wood  is  a  good  conductor  of  sound.  If 
a  watch  be  laid  on  the  one  end  of  a  long 
beam  of  timber,  its  beating  will  be  dis- 
tinctly heard,  on  applying  the  ear  to  the 
other  end,  though  it  could  not  be  heard 
at  the  same  distance  through  the  air. 
In  "  Nicholson's  Philosophical  Jour- 
nal," for  February  1803,  Mr.  E,  Walker 
describes  a  simple  apparatus,  connected 
with  a  speaking  trumpet,  by  means  of 
which,  at  the  distance  of  17i  feet,  he 
held  a  conversation  with  another,  in 
whispers  too  low  to  be  heard  through 
the  air  at  that  distance.  When  the  ear 
was   placed    in   a  certain  position,    the 
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words  were  heard  as  if  they  had  been 
spoken  by  an  invisible  being  within  the 
trumpet.  And  what  rendered  the  de- 
ception still  more  pleasing,  the  words 
were  more  distinct,  softer,  and  more 
musical,  than  if  they  had  been  spoken 
through  the  air. 

About  the  year  1750,  a  merchant  of 
Cleves,  named  Jorrissen,  who  had  be- 
come almost  totally  deaf,  sitting  one  day 
near  a  harpischord,  while  some  one  was 
playing,  and  having  also  a  tobacco-pipe 
in  his  mouth,  the  bowl  of  which  rested 
accidentally  against  the  body  of  the  in- 
strument, he  was  agreeably  and  unex- 
pectedly surprised  to  hear  all  the  notes 
in  the  most  distinct  manner.  By  a  lit- 
tle reflection  and  practice,*  he  again  ob- 
tained the  use  of  this  valuable  sense;  for 
he  soon  learned,  by  means  of  a  piece  of 
hard  wood,  one  end  of  which  he  placed 
against  his  teeth,  while  another  person 
placed  the  other  end  on  his  teeth,  to 
.  keep  up  a  conversation,  and  to  be  able  to 
understand  the  least  whisper.  In  this 
way,  two  persons  who  have  stopped  their 
ears  may  converse  with  each  other,  when 
they  hold  a  long  stick  or  a  series  of  sticks, 
between  their  teeth,  or  rest  their  teeth 
against  them.  The  effect  is  the  same,  if 
the  person  who  speaks  rest  the  stick 
against  bis  throat,  or  his  breast,  or  when 
one  rests  the  stick  which  he  holds  in  his 
teeth  against  some  vessel  into  which  the 
other  speaks;  and  the  effect  will  be  the 
greater,  the  more  the  vessel  is  capable  of 
tremulous  motion.  These  experiments 
demonstrate  the  facility  with  which  the 
softest  whispers  may  be  transmitted. — 
Water,  too,  is  found  to  be  a  good  con- 
ducter  of  sound.  Dr.  Franklin  assures 
us,  that  he  has  heard  under  water,  at 
the  distance  of  half  a  mile,  the  sound  of 
two  stones  struck  against  each  other. 
It  has  also  been  observed,  that  the  veloci- 
ty  of  sound  is  much  greater  in  solid  bo- 
dies than  in  the  air.  By  a  series  of  ex- 
periments, instituted  for  the  purpose  of 
determining  this  point,  Mr.  Chladni 
found  that  the  velocity  of  sound,  in  cer- 
tain solid  bodies,  is  16  or  17  times  as 
great  as  in  air. 

But  what  has  a  more  particular  bear- 
ing on  the  object  hinted  at  above,  is,  the 
experiments  lately  made  by  M.  Biot, 
"  On  the  transmission  of  sound  through 
solid  bodies,  and  through  air,  in  very 
long  tubes."  These  experiments  were 
made  by  means  of  long  cylindrical  pipes, 
M'hich  were  constructing  for  conduits 
and  aqueducts  to  embeillsh  the  city  of 


Paris.  With  regard  to  the  velocity  of 
sound,  it  was  ascertained,  that  "  its 
transmission  through  cast  iron  is  10:^ 
times  as  quick  as  through  air."  The 
pipes  by  which  he  wished  to  ascertain  at 
what  distance  sounds  are  audible,  were 
1,039  yards,  or  nearly  5  furlongs  in 
length.  M.  Biot  was  stationed  at  the 
one  end  of  this  series  of  pipes,  and  Mr. 
Martin,  a  gentleman  who  assisted  in  the 
experiments,  at  the  other.  They  heard 
the  lowest  voice,  so  as  perfectly  to  dis- 
tinguish the  words,  and  to  keep  up  a 
conversation  on  all  the  subjects  of  the 
experiments.  "  I  wished,"  says  M. 
Biot,  "  to  determine  the  point  at  which 
the  human  voice  ceases  to  be  audible,  but 
could  not  accomplish  it:  words  spoken 
as  low  as  when  we  whisper  a  secret  in 
another's  ear  were  heard  and  understood; 
so  that  not  to  be  heard  there  was  but  one 
resource,  that  of  not  speaking  at  all. — 
This  mode  of  conversing  with  an  invisi- 
ble neighbour,  is  so  singular,  that  we 
cannot  help  being  surprised,  even  though 
acquainted  with  the  cause.  Between  a 
question  and  answei*  the  interval  M^as 
not  greater  than  was  necessary  for  the 
transmission  of  sound.  For  Mr.  Martin 
and  me,  at  the  distance  of  1039  yards, 
this  time,  was  about  5i  seconds."  Re- 
ports of  a  pistol  fired  at  one  end  occa- 
sioned a  considerable  explosion  at  the 
other.  The  air  was  driven  out  of  the 
pipe  with  sufficient  force  to  give  the 
hand  a  smart  blow,  to  drive  light  sub- 
stances out  of  it  to  the  distance  of  half  a 
yard,  and  to  extinguish  a  candle,  though 
it  was  1039  yards  distant  from  the 
place  where  the  pistol  was  fired.  A 
detailed  account  of  these  experiments 
may  be  seen  in  Nicholson's  Phil.  Jour, 
for  October,  1811.  Don  Gautier,  the 
inventor  of  the  Telegraph,  suggested 
also  the  method  of  conveying  articulate 
sounds  to  a  great  distance.  Pie  propos- 
ed to  build  horizontal  tunnels,  widening 
at  the  remoter  extremity,  and  found, 
that,  at  the  distance  of  400  fathoms,  or 
nearly  half  a  mile,  the  ticking  of  a  watch 
could  be  heard  far  better  than  close  to 
the  ear.  He  calculated,  that  a  series  of 
such  tunnels  would  convey  a  message 
900  miles  in  an  hour. 

From  the  experiments  now  stated,  it 
appears  highly  probable,  that  sounds  may 
be  conveyed  to  an  indefinite  distance. 
If  one  man  can  converse  with  another 
at  the  distance  of  nearly  three  quarters 
of  a  mile,  by  means  of  the  softest  y;hisper, 
there  is  every  reason    to    believe,    that 


MECHANICS'  MAGAZINE. 


393 


they  could  hold  a  cQnreraation  at  the  disr 
tance  of  30  or  40  miles ;  provided  the 
requisite  tunnels   were   constructed  for 
this  purpose.     The  latter  case  does  not 
appear  more  wonderful  than  the  former. 
Were  this  point  fully  determined  by  ex- 
periments conducted  on  a  more  extensive 
scale,    a   variety    of    interesting    effects 
would  follow,  from  a  practical  applica- 
tion of  the  results.      A  person  at  one 
end  of  a  large  city,  at  an  appointed  hour, 
might  communicate  a  message,  or  hold  a 
conversation  with  his  friend  at  another; 
friends  in  neighbouring,  or  even  in  dis- 
tant  towns,    might  hold   an   occasional 
correspondence  by  articulate  sounds,  and 
recognize  each  other's  identity  by  their 
tones  of  voice.     In  the  case  of  sickness, 
accident,    or   death,    intelligence   could 
thus  be  instantly  communicated,  and  the 
tender  sympathy  of  friends  immediately 
exchanged.       A  clergyman  sitting  in  his 
own  room  in  Edinburgh,  were  it  at  any 
time  expedient,  might  address  a  congre- 
gation at  Musselburgh,  at  Dalkeith,  or 
even  at    Glasgow.       He  might  preach 
the  same  sermon  to  his  own  church,  and 
the  next  hour  to  an  assembly  40  miles 
distant.      And,  surely,  there  could  be  no 
valid  objection  to  trying  the  effect  of  an 
invisible  preacher  on  a  christian  audience  ? 
On  similar  principles,  an  apparatus  might 
be  constructed  for  augmentingthe  strength 
of  the  human  voice,  so  as  to  make  it  ex- 
tend its  force  to  an  assembled  multitude 
of  several  scores  of  thousands;  and  the 
utility  of  such  a  power,   when  the  mass 
of  mankind  are  once  thoroughly  aroused 
to   attend  to  rational   and  religious  in~ 
struction,  may  be  easily  conceived.       In 
short,  intelligence  respecting  every  im- 
portant discovery,  occurrence,  and  event, 
might  thus   be   communicated   through 
the  extent  of  a  whole  kingdom,  within 
the  space  of  an  hour  after  it  had  taken 
place. 

Let  none  imagine  that  such  an  experi- 
ment is  either  chimerical  or  impossible. 
M.  Blot's  experiment  is  decisive,  so  far 
as  it  goes  ;  that  the  softest  whisper,  with- 
out any  diminution  of  its  intensity,  may 
be  communicated  to  the  distance  of  near- 
ly three  quarters  of  a  mile ;  and  there  is 
nothing  but  actual  experiment  wanting 
to  convince  us,  that  the  ordinary  tones 
of  the  human  voice  may  be  conveyed  to 
at  least  twenty  times  that  distance.  We 
are  just  now  acting  on  a  similar  princi- 
ple, in  distributing  illumination  through 
large  cities.  Not  thirty  years  ago,  the 
if'ea  of  lighting  our  apartments  by  an  in- 
visible substance,  produced  at  ten  miles 


distance,  would  have  beeq  considered  m 
chimerical  and  as  impossible  to  be  rea- 
lized, as  the  idea  of  two  persons  convers- 
ing together,  by  articulate  sounds,  at 
such  a  distance.  It  appears  no  more 
wonderful,  that  we  should  be  able  to  hear 
at  the  distance  of  five  or  six  miles,  thau 
that  we  should  be  enabled  to  see  objects 
at  that  distance  by  the  telescope,  as  dis- 
tinctly as  if  we  were  within  a  few  yards 
of  them.  Both  are  the  effects  of  those 
principles  and  laws  which  the  Creator 
has  interwoven  with  the  system  of  the 
material  world ;  and  when  man  has  dis- 
covered the  mode  of  their  operation,  it 
remains  with  himself  to  apply  them  to 
his  necessities.  What  the  telescope  is  to 
the  eye,  acoustic  tunnels  would  be  to  the 
ear;  and  thus,  those  senses  on  which 
our  improvement  in  knowledge  and  en- 
joyment chiefly  depends,  would  be  gra^- 
dually  carried  to  the  utmost  perfection 
of  which  our  station  on.  earth  will  per- 
mit. And,  as  to  the  expense  of  construct- 
ing such  communications  for  sound,  the 
tenth  part  of  the  millions  of  money  ex- 
pended in  the  twenty-two  years  war,  i^ 
which  we  were  lately  engaged,  would,  vd 
all  probability,  be  more  than  sufficient 
for  distributing  them,  in  numerous  ra- 
mifications, through  the  whole  island  of 
Great  Britain.  Even  although  such  a 
project  were  partially  to  fail  of  succesa, 
it  would  be  a  far  more  honourable  and 
useful  national  undertaking,  than  that 
which  now  occupies  the  attention  of  the 
despots  on  the  continent  of  Europe,  and 
might  be  accomplished  with  far  less  ex- 
penditure either  of  blood  or  of  money. 
Less  than  the  fourth  part  of  a  million  of 
pounds  would  be  sufficient  for  trying  tm 
experiment  of  this  kind  on  an  extensive 
scale ;  and  such  a  sum  is  considered  as  a 
mere  item,  when  fleets  and  armies  are  to 
be  equipped  for  carrying  destruction 
through  sea  and  land.  When  will  the 
war-madness  cease  its  rage  ?  When 
will  men  cease  from  the  work  of  de- 
struction, and  employ  their  energies  and 
their  treasures  in  the  cause  of  human 
improvement?  The  most  chimerical 
projects  that  were  ever  suggested  by  the 
most  enthusiastic  visionary  are  not  half 
so  ridiculous  and  degrading  to  the  cha- 
racter of  man,  as  those  ambitious  and 
despotic  schemes  would  be,  in  which 
the  powers  of  the  earth  in  all  ages  have 
been  chiefly  engaged. — But,  on  this  to- 
pic it  is  needless  to  enlarge  till  more  ex- 
tended experiments  shall  have  been  un- 
dertaken. 
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PLAN  OF  A  WATER-TRAP  to  PREVENT  the   STENCH  ARISING 
THROUGH  THE  GRATINGS  OF  THE  COMMON  SEWERS. 


We  have  often  had  our  nostrils 
most  grievously  offended  by  the 
stench  arising  from  the  common 
sew^ers,  through  the  gratings,  plac- 
ed at  the  different  corners  of  the 
streets  of  this  city ;  and  we  believe 
there  are  very  few  of  our  Glasgow 
readers  who  have  not,  as  well  as 
ourselves,  suffered  under  this  most 
intolerable  nuisance.  In  the  sum- 
mer months,  in  particular,  it  is 
often  hardly  to  be  borne ;  and,  in- 
deed, we  would  rather  walk  an  ad- 
ditional mile  or  two,  at  times,  than 
pass  within  a  good  many  yards  of 
the  grating  at  the  foot  of  Bruns- 
wick Place,  which  seems,  in  the 
dog  days  at  any  rate,  peculiarly  to 
annoy  and  distress  its  neighbours. 
We  have  often  wondered  that  no 
attempt  was  made  to  remedy  this 
nuisance ;  and,  as  nobody  else  has 
made  any  proposals  on  the  subject, 
we  have  been  thinking  over  it  our- 
selves, and  would  suggest  the  fol- 
lowing plan.  Some  of  our  intelli- 
gent Correspondents  may  probably 
make  improvements  on  it ;  but,  as 
it  is,  we  should  be  very  glad  to  see 
its  utility  tried  at  the  grating  we 
mention  at  the  foot  of  Brunswick 
Place,  where  the  smell  seems  most 
intolerable. 

A,  A,  fig.  3,  is  the  run  from  the 
grating  at  the  Street  to  the  common 
sewer  below.  Now,  our  plan  is 
to  form  a  small  pit  at  C,  which 
will  be  always  filled  with  water  up 
to  the  level  at  the  dotted  line  C : 
a  cast  metal  plate,  B,  must  also  be 
fitted  in,  which  must  dip  about  an 
inch  into  the  water  in  the  pit  C. 
The  distance  between  the  bottom 
of  the  plate  B,  and  the  bottom  of 
the  pit  C,  will  require  to  be  large 
enough  to  allow  all  the  water  to 
pass  which  will  be  admitted  by  the 
grating  at  the  top.  The  water  will 
thus  have  free  passage  to  the  com- 


mon sewer,  while  the  smell  is  pre- 
vented from  ascending  by  the  iron 
plate  B,  and  the  water  in  the  pit. 

Since  wi'iting  the  above,  we  have 
seen  an  article,  on  the  same  sub- 
ject, in  Gill's  Technical  Repository, 
which  we  extract.  We  think  our 
own  plan,  however,  equally  effica- 
cious, and  much  less  expensive 
than  this  proposition  of  ventilating 
by  means  of  furnaces.  However, 
we  really  think  that  something 
should  be  done,  and  earnestly  hope 
the  subject  will  be  taken  up  by 
those  more  immediately  empower- 
ed, to  attempt  some  alteration. 

"  Mr.  R.  Bulkeley  has  recently 
proposed,  in  a  Memorial  addressed 
to  the  Mayor  and  Common  Coun- 
cil of  New  York,  to  remove  the  foul 
air  of  sewers,  by  means  of  puri- 
fying furnaces.  His  plan  is,  to  con- 
struct furnaces  above  the  sevi^ers,  so 
that  their  draft  may  be  supplied  by 
the  airjof  the  sewers ;  consequently, 
currents  of  air  will  be  made  to  set 
towards  these  furnaces,  through  the 
openings  of  the  sewers,  instead  of 
the  exhalations  which  now  escape 
from  them.  The  air  of  the  sewers 
will  have  to  pass  through  the  fire, 
and  the  chimney  of  the  furnace,  be- 
fore it  can  mix  with  the  atmosphere ; 
of  course,  it  will  be  deprived  of  its 
noxious  properties,  by  the  decom- 
position it  will  undergo  in  the  fur- 
nace. This  is  a  subject  of  no  little 
importance  ;  since  these  exhalations, 
when  concentrated,  have  been  known 
to  kill  instantly;  and,  when  more 
diluted,  to  cause  malignant  fevers, 
particulary  around  the  openings  of 
the  sewers.  Mr.  B.  contends,  that 
no  other  effective  plan  of  removing 
the  evil  can  be  devised ;  since  the 
tide- waters  cannot  be  depended 
upon,  for  cleansing  the  sewers,  on 
account  of  the  small  rise  of  the  tides 
(only  five  feet) ;  and  no  otfeer  means 


MECHANICS'  MAGAZINE. 


395 


of  forming  a  head  of  water,  suffi- 
ciently powerful,  can  be  adopted. 

"We  have  extracted  this  article 
from  '  The  American  Journal  of 
Science  and  the  Arts.'  Our  readers 
will  find,  in  Vol.  III.  p.  85,  a  simi- 
lar proposal  for  ventilating  the  great 
north  sewer  of  Paris,  by  '  causing 
a  continued  current  of  air  to  pass 
through  the  entire  length  of  the 
sewer ;  and  which,  by  carrying  off 
the  gas  as  fast  as  it  was  formed, 
would  also  produce  another  useful 
result,  namely,  that  of  opposing  the 
progress  of  fermentation,  and,  con- 
sequently, of  diminishing  the  quan- 
tity of  gaseous  products. 

" '  In   all  renewals  of  the  air, 


whether  continually,  or  at  intervals ; 
and  either  by  ventilating  machines, 
or  by  the  action  of  fire ;  it  is  ne- 
cessary to  know  the  quantity  of  air 
introduced  in  any  given  time.' 

"  The  article  then  proceeds  to  in- 
dicate various  methods  of  ascertain- 
ing this ;  points  out  different  modes 
of  disinfecting  the  gas ;  and  ends, 
by  shewing  how  it  may  be  directed, 
either  into  a  lofty  draught-chimney, 
the  temperature  of  which  is  eleva- 
ted, by  being  surrounded  with  a 
stack  of  chimneys,  heated,  by  being 
continually  in  use ;  or  into  a  stave 
or  furnace,  as  recommended  by  Mr. 
Bulkeley." 


NEW  VOLTAIC  MECHANICAL  AGENT. 


We  observe,  in  the  last  Number  of 
the  New  Monthly  Magazine,  that 
this  invention  is  noticed  as  having 
been  made  by  the  Editor  of  the 
Chemist;  so  that,  notwithstanding 
the  circulation  of  our  Magazine  in 
the  Metropolis,  the  Editor  of  the 
New  Monthly,  it  would  appear, 
has  not  seen  it,  otherwise  he  would 
never  have  stated  that  as  an  inven- 
tion of  the  Chemist,  which  had 
been  announced  a  month  previous 
by  us.  Thus  it  is,  however,  that 
merit  is  often  robbed  of  its  reward ; 
and  that  the  honour  of  a  discovery 
is  often  denied  to  the  original  dis- 
coverer, whilst  it  is  bestowed  on 
some  more  clamorous  and  obtru- 
sive individual,  who  may  venture 


to  set  up  a  claim  to  it.  For  our 
own  honour,  then,  as  well  as  for 
that  of  our  Correspondent,  we  are 
determined  to  vindicate  his  right  to 
the  original  invention  at  any  rate ; 
and  shall  therefore  allow  no  oppor- 
tunity to  pass  of  stating  and  enforc- 
ing his  claims.  We  shall,  there- 
fore, make  a  point  of  sending  to  the 
Editor  of  the  New  Monthly  the 
several  Numbers  of  our  Magazine 
in  which  this  new  Mechanical  Agent 
is  mentioned,  leaving  it  with  him 
to  do  justice  to  our  contributor  by 
noticing  in  his  next  Number  that 
the  invention  he  had  announced  as 
having  been  made  by  the  Editor  of 
the  Chemist,-  had  been  previously 
made  by  a  Glasgow  Mechanic. 


SUCCESSFUL  APPLICATION  OF  JUKES'   PUMP  TO  REMOVING 
POISON  FROM  THE  STOMACH. 


After  the  evidence  afforded  of 
the  utility  of  this  instrument,  by 
the  successful  issue  of  its  applica- 
tion in  the  case  we  are  about  to  re- 
cord, we  should  think  that  no  doubt 
will  longer  remain  on  the  mind  of 
any  one,  as  to  the  inestimable  bene- 


fit which  it  is  of,  in  cases  where 
poison  has  been  received  into  the 
stomach.  It  is  quite  clear,  that  in 
the  present  instance  death  must 
have  followed,  but  for  the  use  of 
this  invaluable  instrument ;  and 
after  such  a  case,  we  think  eveiy 
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surgeon  really  cul(3al>le  who  does 
not  instantly  provide  himself  with 
one.  Were  they  once  into  general 
use,  death  from  poison,  we  believe, 
will  hardly  ever  be  heard  of,  except 
where  it  has  taken  effect  before  the 
danger  is  known.  This  instrument 
is  besides  admirably  adapted  for 
administering  injections,  and  ought 
entirely  to  supersede  the  use  of  the 
pipe  and  bladder,  Mr.  George 
M'Leod  deserves  great  credit  for 
his  introduction  of  this  instrument 
into  our  city ;  but  we  hope,  where 
it  may  be  of  so  much  use  in  the 
preservation  of  the  lives  of  our  fel- 
low creatures,  Mr.  M'Leod  will  not 
long  stand  alone,  and  that  his  ex- 
ample will  speedily  be  followed  by 
many  others  among  the  respectable 
body  of  which  he  is  a  member. — 
We  think  it  very  unfair  that  this 
instrument  should  be  called  after 
Mr.  Jukes,  as  it  unquestionably  was 
invented  by  Mr.  Read  of  Bridge- 
house  place,  South wark.  Mr.  Jukes 
has  very  candidly  stated  that  the 
instrument  was  not  of  his  invention, 
although  he  was  the  first  to  bring 
it  into  general  use.  But  notwith- 
standing this,  attempts  have  been 
made  to  take  the  merit  from  Mr. 
Read,  and,  by  making  trifling  al- 
terations, to  take  from  him  the  be- 
nefit of  a  patent,  which  he  obtained 
for  his  invention.  None  of  these 
alterations,  however,  Mr.  Jukes 
says,  are  improvements,  they  are 
rather,  he  thinks,  alterations  to  the 
worse. 

Some  days  ago,  while  Mr.  Eve- 
ritt,  chemical  assistant  to  Dr.  Ure, 
in  Anderson's  Institution,  and  a 
young  man,  likewise  belonging  to 
the  Institution,  the  mechanic  who 
has  constructed  a  number  of  the 
beautiful  models  in  which  it  is  so 
rich,  were  performing  some  experi- 
ments, they  had  occasion  to  open  a 
drawer  for  the  purpose  of  obtaining 
some  apparatus  which  was  neces- 
sary.    In  this  drawer,  among  other 


things,  soft  extract  of  liquorice  had 
been  kept,  and  the  young  man, 
who  had  taken  some  opium  to  re- 
lieve a  violent  pain  in  his  stomach, 
swallowed,  in  order  to  remove  the 
naseous  taste  of  the  opium,  a  small 
piece  of  what  he  conceived  to  be 
the  extract  of  liquorice,  but  which 
he  immediately  found  to  be  extract 
of  aconite.  Mr.  E.  instantly  gave 
him  a  large  quantity  of  sulphate  of 
zinc  in  solution,  but  could  not  ex- 
cite vomiting.  Tepid  water  was 
likewise  very  plentifully  administer- 
ed, but  with  equally  little  success. 
Having  now  become  nearly  speech- 
less, he  requested  Mr.  E.  to  obtain 
the  assistance  of  Mr.  G.  M'Leod, 
Argyle  -  Street.  That  gentleman 
came  instantly,  and  administered 
more  of  the  sulphate  of  zinc,  with- 
out, however,  producing  any  effect. 
The  stomach  had  lost  all  power,  and 
very  alarming  symptoms  were  now 
exhibited ;  such  as  coldness  of  the 
whole  system,  dimness  of  sight,and 
violent  spasmodic  contractions  of  the 
sesophagus,  so  as  to  prevent  deglu- 
tition. No  resource  was  now  left 
but  the  application  of  Mr.  Jukes' 
instrument,  which  was  immediately 
procured  from  the  Infirmary;  and 
by  it  the  whole  contents  of  the 
stomach  were  withdrawn.  The 
effect  on  the  patient  was  almost 
immediate ;  and  he  felt  so  much 
relieved  by  the  removal  of  the  first 
or  second  syringeful,  as  to  be  able 
to  assist  in  the  operation,  by  turn- 
ing the  stop-cocks.  He  was  still, 
however,  unable  to  sv/allow ;  a 
large  quantity  of  tepid  water  was 
therefore  introduced  by  the  same 
apparatus,  and  again  withdrawn,  so 
as  to  wash  the  stomach  clean  from 
any  remains  of  the  poison.  The 
patient  had  now  none  of  the  symp- 
toms left  but  a  slight  coldness,  which 
was  soon  removed  by  administer- 
ing a  little  sulphuric  ether.  He 
then  felt  himself  perfectly  able  to 
walk  home ;  and  after  a  good  night's 
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rest,  he  not  only  felt  himself  free 
from  any  of  the  effects  of  the  acci- 
dent, but  has  since  been  freed  in  a 
great  measure  from  his  former 
troublesome  complaint.  It  is  quite 
impossible  to  withhold  prsdse  from 


these  two  gentlemen  for  the  promp- 
titude and  coolness  with  which  they 
thus  exerted  themselves  to  save  the 
life  of  a  very  valuable  member  of 
society. 


ON  THE  CAUSE  OF  SUNK  FLATS  AT  A  DISTANCE  FROM  THE 
RIVER  BEING  OVERFLOWED  DURING  THE  LATE  FLOOD. 


We  have  heard  considerable  won- 
der expressed  in  conversation,  and 
have  seen  some  newspaper  discus- 
sion, as  to  the  cause  of  the  sunk 
cellars  and  kitchens,  at  a  distance 
from  the  river,  being  jflooded  dur- 
ing the  late  great  swell,  this  having 
occurred  in  the  Trongate,  Argyle 
Street,  and  even  West  George 
Street.  One  person  observes,  in  a 
letter  in  one  of  these  Journals,  that 
it  is  most  likely  either  caused  by 
the  common  sewers,  or  by  water 
"  flowing  up  through  the  sandy 
soil  on  which  the  city  stands."  He 
thinks  it  cannot  be  the  last  of  these, 
because  it  is  not  likely  that  the 
river  could  aiFect  the  earth,  and  sa- 
turate it  with  water  to  such  a  dis- 
tance ;  in  this  we  agree  with  him. 
But  he  likewise,  very  unaccount- 
ably, thinks  it  cannot  be  the  com- 
mon sewers,  because,  if  they  are 
so  leaky,  why,  he  asks,  does  the 
water  not  exude  through  them  at 
all  times  as  well  as  when  there  is  a 
swell  in  the  river  ?  We  think  this 
is  all  very  easily  explained.  When 
the  river  is  swelled,  not  only  are 
its  waters  (which  are  now  confined 
within  a   much  narrower   channel 


than  formerly,)  forced  up  the  sewer 
to  a  considerable  distance  into  the 
city ;  but  the  water  flowing  through 
them  is  prevented  from  getting 
away,  and  thus  lies  in  the  bottom, 
and  exudes  into  the  neighbouring 
kitchens  and  cellars.  It  is  easy  to 
see,  therefore,  how,  when  the  water 
is  prevented  from  going  away  by 
any  other  means,  it  makes  its  ap- 
pearance where  it  is  so  little  de- 
sired; and  how,  when  it  has  free 
access  to  the  river,  it  flows  on 
without  disturbing  any  one.  It  is 
certainly  to  be  wished  that  measures 
could  be  adopted  to  prevent  so  dis- 
agreeable a  circumstance  as  this  in 
future  ;  and  surely  the  Superintend- 
ant  of  Streets  ought  to  try  some 
plan  for  this  purpose.  Sluices  on 
the  mouths  of  the  sewers,  where 
they  empty  themselves  into  the 
river,  would  probably  not  altogether 
prevent  it,  because  while  they  keep 
the  water  from  without  from  getting 
in,  they  will  prevent  the  water 
within  flowing  out ;  but  they  would, 
undoubtedly,  to  a  certain  extent, 
remedy  it,  and  probably  would  do 
so  altogether. 


ANSWER  TO  A  LETTER  ON  ELECTRICAL  CONDUCTING  RODS. 


[]We  at  once  give  insertion  to  the 
following  letter,  which  should  in- 
deed have  appeared  long  ago.  The 
present  conductors  assure  the  pub- 
lic, that  nothing  will  ever  be  farther 
from  their  intention  than  to  make 
n  scientific  journal  the  vehicle  of 


personal  abuse ;  and  if  by  inadver- 
tence personalities  should  obtrude 
themselves  into  their  pages,  they 
will  ever  be  ready  to  make  an  ex- 
planation. In  a  word,  if  they  ad- 
mit a  charge  against  any  one,  they 
will  never  refuse  to  insert  an  answer. 
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In  inserting  this  letter,  however, 
they  beg  it  to  be  understood  they 
only  do  so  in  order  to  exculpate 
the  gentleman  who  is  charged  with 
that  with  which  it  would  appear  he 
had  no  concern ;  as  to  whether  the 
thunder  rods  are  properly  or  impro- 
perly insulated,  they  cannot  say,  as 
they  have  never  made  any  personal 
observations  on  the  matter.] 

To  the  Editor  of  the 
Glasgow  Mechanics'  Magazine. 

Sir,— In  No.  XLII.  Vol.  II.  of 
your  Magazine,  there  is  a  letter  on 
electric  conducting-rods,  of  which, 
though  disguised,  it  is  not  difficult 
to  discern  the  real  object. 

Ostensibly  your  Con-espondent's 
remarks  relate  to  the  different  me- 
thods by  which  it  has  been  attemp- 
ted to  isolate  some  of  our  public 
buildings,  but  it  is  quite  obvious 
that  this  is  but  a  secondary  consi- 
deration with  him,  and  that  he  has 
used  the  garb  of  science,  merely  for 
the  purpose  of  attacking  an  indivi- 
dual, who,  be  it  now  known  to  him, 
had  as  little  to  do  with  the  isolation 
of  the  jail  and  public  offices  as  you. 


or  your  sapient  Correspondent  him- 
self. 

Had  J.  P.  or  whatever  he  chooses 
to  call  himself,  been  as  well  inform- 
ed on  civic  affairs  as  he  professes 
to  be,  he  would  have  known  that 
the  electric  apparatus  on  the  jail,  be 
it  well  or  ill  contrived,  was  placed 
there,  not  by  the  person  referred  to, 
but  by  the  advice,  and  under  the 
direction  and  immediate  personal 
superintendence  of  the  late  Dr. 
Cleghorn,  Professor  of  Chemistry 
in  the  University,  who  received  from 
the  coi-poration  funds  a  fee  for  his 
professional  services  on  that  oc- 
casion. 

Having  thus  illuminated  your 
Correspondent,  permit  me  to  sug- 
gest to  yourself,  how  detrimental  to 
the  interest  and  how  foreign  to  the 
purposes  of  the  Mechanics'  Maga- 
zine, is  the  admission  of  such  un- 
founded and  personal  remarks,  as 
those  I  have  thus  felt  called  upon 
to  allude  to. 

I  am,  yours,  &c. 

John  Herbertson,  Jun. 

Glasgow,  20th  October,  1824. 


ON  THE  FORMATION  OF  CLOUDS  IN  HOT  CLEAR  WEATHER, 

WHEN  MOISTURE  IN  THE  ATMOSPHERE  CANNOT 

ACCOUNT  FOR  THEIR  APPEARANCE. 


It  is  a  fact  well-known  to  chemists, 
that  hydrogen  is  constantly  given 
out  from  all  vegetable  and  animal 
substances  undergoing  putrefaction 
— from  stagnant  water,  wood,  and 
various  other  bodies ;  but  that  it 
has  not  been  found  a  component 
part  of  atmospherical  air.  This, 
again,  is  accounted  for  by  chemists 
as  depending  on  the  great  difficulty 
which  exists  of  discovering  its  pre- 
sence by  analysis ;  but,  as  it  is  the 
highest  body  with  which  we  are  ac- 
quainted, it  is  more  than  probable, 
that,  having  a  constant  tendency  to 
rise,  it  will  therefore  take  the  high- 
est station  in  the  atmosphere.     It 


is  a  chemical  law,  that  all  bodies 
unite,  so  that  the  larger  proportion 
has  some  multiple  of  the  smaller — 
that  is  to  say,  always  by  entire 
numerals,  and  not  fractionally. 

It  follows,  then,  that  when  the 
atmospherical  air  is  diluted,  and 
expanded  by  heat,  it  becomes  speci- 
fically lighter,  and  ascends,  and  will 
then  unite  itself  with  the  hydrogen 
in  proportions  of  two  parts  to  one. 
If  it  does  not  unite  itself  in  its  su- 
perior strata,  it  will  in  its  inferior. 

Now,  one  part  of  hydrogen,  when 
combined  with  two  of  atmospheri- 
cal air,  becomes  an  explosive  gas  : 
it  is  this  gas,  which,  by  being  ex- 
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ploded  by  the  electric  fluid,  pro- 
duces the  phenomena  of  thunder 
and  lightning ;  and  the  result  of  the 
combination  of  the  oxygen  of  the 
atmospherical  air,  and  the  hydrogen 
by  combustion,  will  be  water.  I 
have  stood  on  the  Alps,  on  a  fine 
summer's  evening,  gazing  on  a  sky 
of  a  beautiful  cerulean  hue,  divert- 
ing myself  by  watching  the  occa- 
sional flashes  of  lightning  as  they 
glanced  over  the  immense  space 
above  me,  when  I  saw  appear  a 
speck,  seemingly  not  larger  than  a 
bucket :  the  thunder  groaned  louder, 
and  the  lightning  darting  in  re- 
peated flashes,  I  saw  the  speck  in- 
crease, (a  vue  d'oeil,)  and  become 
in  a  few  moments  a  cloud  of  consi- 
derable magnitude,  which  majesti- 


cally moved  off  in  a  direction  pre- 
cisely contrary  to  the  wind.  The 
formation  of  this  cloud,  I  have  en- 
deavoured to  explain.  To  meteor- 
ologists, it  is  known  both  by  the 
names  of  cirro  cumulus  and  the 
cumulus  stratas,  which,  uniting  to- 
gether, form  the  nimbu. 

I  have  since  noticed  the  same 
phenomena  in  Scotland ;  and,  hav- 
ing Leslie's  Hygrometer  at  my 
command,  I  made  it  a  point  to  con- 
vince myself,  that,  during  the  time 
of  the  formation  of  the  clouds, 
the  air  was  in  such  a  state  of  dry- 
ness as  not  to  allow  me  to  consider 
the  clouds  formed  by  the  usual  hy- 
pothesis. 

Leonce. 

Edinburgh,  Dec.  1824. 


ECONOMY  IN  FUEL. 


Sir, — At  the  present  juncture, 
when  "  Coals  are  coals,''  it  may 
not  prove  unacceptable  to  many — 
nay  all  of  your  readers,  to  learn, 
that  by  the  following  simple  means, 
a  saving  of  nearly  one-third  of  that 
valuable  commodity  will  be  effect- 
ed:— To  one  part  of  coal-ashes, 
add  an  equal  quantity  of  the  small- 
coal,  or  slack,  and  pour  as  much 
water  on  the  mixture  as  will  make 


it  of  the  consistency  of  dough.  In 
managing  the  fire,  place  a  few 
round  coals  in  front,  then  throw 
some  of  the  saving  mixture  be- 
hind; when  it  will  be  found  to 
give  a  warm  and  pleasant  fire,  ac- 
companied with  less  smoke,  less 
attendance,  and  less  expense  than 
the  common  method  of  fire-making 
— a  very  small  part  only  will  re- 
main unburnt. — J.  T. 


MISCELLANIES. 


C.  S.  Parker,  Esq. — This  gentleman, 
the  son  of  C.  Parker,  Esq.  Blochairn,  near 
Glasgow,  a  most  zealous  naturalist,  who 
studied  the  principles  of  botany  under  the 
celebrated  De  Candole,  at  Geneva,  in  a  late 
visit  which  he  made  to  his  concerns  at  De- 
merara,  formed  a  very  large  and  valuable 
collection  of  the  plants  of  Dutch  Guiana. 
Proceeding  thence  to  the  West  Indian  Is- 
lands, during  the  last  summer  he  chartered 
a  vessel  on  his  own  account,  with"  the  view 
of  rendering  himself  independent  of  the  or- 
dinary but  uncertain  mode  of  conveyance 
in  those  seas,  and  had  already  investigated 
many  of  the  islands,  when  an  accident  oc- 
curred, than  which  none  more  dishearten- 
ing can  befal  a  naturalist, — the  loss  of  his 


vessel,  of  the  crew,  and  of  the  whole  of  his 
collections.  Deeply  as  we  sympathise  with 
our  young  friend  in  this  destruction  of  lives, 
and  of  a  property  (the  amount  of  which, 
none,  perhaps,  but  a  botanist,  who  has  him- 
self gathered  such  treasures,  under  such  a 
sun,  and  with  so  much  toil  and  fatigue,  can 
duly  appreciate,)  we  cordially  rejoice  with 
his  family  in  Mr.  Parker's  own  safety, — 
We  have  been  permitted  to  make  the  fol- 
lowing extract  from  his  letter,  dated  on 
board  the  Mail  Boat  Endeavour,  off  Anti- 
gua, Sept.  23d,  1824. 

"  When  I  had  the  pleasure  of  last  ad- 
dressing you  from  the  roads  of  Basseterre, 
I  little  foresaw  the  circumstances  of  immi- 
nent danger  in  which   I  was  placed,  my 
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mertiful  preservation  from  which  I  can 
only  ascribe  to  the  gracious  protection  of 
an  overruling  providence.  I  disembarked 
at  Basseterre  on  the  forenoon  of  the  7th 
instant,  with  the  intention  of  ascending  the 
Souffriere,  and  starting  next  day  for  the 
islands  to  leeward.  The  exorbitant  anchor- 
age dues  imposed  by  Admiral  Jacob, 
amounting  to  thirty-four  dollars  upon  a 
small  vessel  in  ballast  for  a  single  night, 
decided  the  captain  in  lying  off  and  on  during 
the  night.  The  afternoon  was  rather 
squally,  and  we  had  several  heavy  showers 
while  ascending  the  mountain  to  a  cottage 
where  we  spent  the  night.  I  awoke  sud- 
denly about  midnight,  and  found  that  a 
tremendous  gale  was  raging,  tearing  up 
forest  trees  by  the  roots,  devastating  the 
plantations,  and  doing  incalculable  damage 
to  buildings  and  crops,  particularly  among 
the  coffee  trees  and  plantain  walks.  At 
dawn  of  day,  when  the  fury  of  the  storm 
had  in  some  degree  subsided,  the  devastated 
landscape  presented  an  aspect  truly  dismal, 
while  not  a  sail  was  to  be  descried  on  the  agi- 
tated ocean.  The  loss  of  lives  has  been  very 
serious,  several  vessels  having  parted  from 
their  cables,  and  grounded  on  the  roads  of 
Santas.  Of  the  crew  of  one  of  them,  a 
garda-costa,  manned  by  thirty-two  sailors 
and  officers,  not  an  individual  survived  to 
tell  the  tale.  Fifteen  days  have  now  elapsed 
without  a  syllable  of  intelligence  having 
reached  me  respecting  the  fate  of  my  unfor- 
tunate schooner,  which  I  had  chartered, 
and  on  board  of  which  were  many  objects 
invaluable  in  my  estimation.  But  on  these 
losses,  and  others  which  a  mere  pecuniary 
investment  (heaVy,  indeed,  in  amount)  may 
replace,  my  gratitude  for  my  extraordinary 
preservation,  and  regret  for  the  doom  which 
I  fear  has  befallen  my  companions,  forbid 
me  to  permit  my  mind  for  a  moment  to 
dwell." 


We  have  much  gratification  in  being 
able  to  state,  that  of  the  collections  made 
by  Mr.  Parker,  those  formed  at  Barbadoes, 
Trinidad,  and  St.  Vincents,  have  safely 
arrived  in  this  country.  All  procured  after 
that  period  are  lost. — Edinburgh  Journal 
of  Science. 

Govan's  Herbarium. — The  herbarium 
of  the  late  celebrated  Govan,  Professor  of 
Botany  at  the  University  of  Montpellier, 
has  recently  been  purchased  by  Dr.  Hooker, 
Professor  of  Botany  at  Glasgow,  together 
with  his  correspondence,  which,  amongst 
those  of  many  other  eminent  naturalists  of 
that  period,  contains  forty  original  letters  of 
Linnaeus.  The  collection,  it  is  estimated, 
includes  about  7000  species  of  plants,  and, 
as  may  be  supposed  from  the  nature  of  the 
author's  publications,  is  particularly  rich  in 
the  productions  of  the  south  of  France  and 
the  Pyrennees.  There  are  likewise  many 
plants  from  Northern  Africa,  Egypt,  Arar^ 
bia,  (derived  from  Forskal,)  Spain,  and 
Peru.  Their  arrival  in  Glasgow  is  almost 
daily  expected. — lb. 


Composition  of  an  Ink  similar  to  that 
brought  from  China.  By  M.  J.  Fontenelle. 
—Six  parts  of  isinglass  are  to  be  dissolved 
in  twice  their  weight  of  boiling  water ;  and 
also,  in  two  parts  of  water,  one  part  of 
Spanish  liquorice.  The  two  solutions  are 
to  be  mixed  whilst  wann ;  and  incorporated, 
by  a  little  at  a  time,  with  one  part  of  the 
finest  ivory-black,  by  the  help  of  a  spatula. 
When  the  mixture  has  been  perfectly  made, 
it  is  to  be  heated  in  a  water-bath,  till  the 
water  is  nearly  evaporated  ;  and  it  forms  a 
paste,  to  which  any  desired  form  may  be 
given,  by  moulding  it,  as  usual. 

The  colour  and  goodness  of  this  ink  will 
bear  a  comparison  with  the  China  Ink,  or, 
as  it  is  commonly  termed,  Indian  Ink. 


NOTICES    TO    CORRESPONDENTS. 

A  Constant  Reader,  Leslie,  Fifeshire,  will  find  his  request  attended  to  in  our  next 


ERRATA  IN  No.   LII. 

Page  364,  lines  13  and  14,  for  "  It  is  heavier  than  water,  hence  It  thOcs  in  that  fluid,"  read  "  It  !• 
Hghter  than  Water,  hence  it  swinu  in  that  fluid." 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  im- 
provement, which  is  the  subject  of  their  notice. 
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ACCOUNT  OF  THE  ERECTION  OF  THE  BELL  ROCK 
LIGHT-HOUSE.* 


The   dangers   and    the    hardships 
which  those  who  traverse  the  mighty 
deep  are  exposed  to»-  are  so  many 
and  so  various,  that  it  is  among  the 
,  most  benevolent  and  the  most  use- 
,  ful  offices  to  which  science  or  art 
jCan  be  applied,  to  lessen,  if  not  to 
:  remove,  at  least  a  part  of  them. — 
There  are  none  of  these  dangers 
more  concealed,  and,  therefore,  more 
V  imminent  or  more  difficult  to  avoid, 
u)timn  those  arising  from  sunken  reefs 
iliOf  rocks  which  are  sometimes  met 
^r?with  in  the  bosom  of  the  ocean, 
sometimes  at  no  great  distance  from, 
the  shore.    Often  the  hapless  sailor, 
who  had  visited  the  most  distant 
part  of  the  globe,  for  the  purpose 
of  conveying  there  the  produce  or 
the  manufactures  of  his  native  land, 
.  and  of  bringing  back  the  produce 
of  more  genial  climates,  beholds  his 
native    shores   only   to    meet    his 
doom.     After  escaping  every  dan- 
-.iger  arising   from   climate  or   from 
o\  storm,  with  a  heart  yearning  with 
lolove   towards    his    home    and    his 
ftiends,    he    gazes   with    delighted 
eyes  on  the  shores  where   all  his 
hopes,    and  wishes,    and  joys   are 
centred ;  but  he  gazes  in  vain !  he 
is  fated  never  again  to  behold  the 
place  of  his  affections,  or  those  he 
loves.    England,  which  is  never  be- 
T -'hind  in  deeds  of  mercy,  very  early 
^'attempted,   by  the  erection  of  the 
Eddystone  light-house^,  to  ward  off 
the  dangers  of  the  sunken  reef  of 
rocks   on  which  so   many   vessels 
had  been  shipwrecked,   and  which 
rendered    the    navigation    of    the 
channel   so    veiy  J^ardous :    and 
Scotland,  whether  we  consider  the 
dangers  to    be    prevented,    or   the 
difficulties  to  be   overcome  in  the 


execution,  can  now  boast  in  the 
Bell  Rock  light-house,  a  national 
work,  equal  in  every  point  of  view- 
to  any  in  the  world.  If,  therefore, 
England  has  adorned'  the  name  of 
Smeaton  with  honours,  which  it  is  to 
be  hoped  will  prove  immortal,  Scot- 
land ought  equally  to  glory  in  that  of 
Stevenson.  The  planning  of  roads, 
canals,  locks,  orbridges  has  conferred 
high  honour  on  many  individuals ; 
but  to  how  much  higher  honour  is 
the  engineer  entitled,  who  erects  his 
structure  on  a  rock  sunk  in  the  bosom 
of  the  stormy  deep  ;  who,  deprived 
of  almost  all  the  ordinary  resoujrces, 
is  thrown  entirely  upon  those  of  his 
own  inventive  mind  ;  and  who  tri- 
umphs over  obstacles  presented  by 
nature,  which  to  ordinary  minds 
seem  utterly  insurmountable. 

The  reef  of  rocks  on  which  the 
Bell  Rock  light-house  is  founded, 
is  about  427  feet  long  and  230  feet 
broad ;  at  the  ordinary  height  of 
spring  tides  is  about  12  feet  under 
water;  and  from  the  floating  sea- 
weed, the  ridge  can  be  traced  1000 
feet  farther  in  a  south  westerly  di- 
rection, when  the  tides  are  very 
low.  It  is  situated  on  the  eastern 
coast  of  Scotland,  about  1 1  miles 
south-west  from  Red-head,  in  For- 
farshire; 12  miles  south  from  Ar- 
broath, 17  miles  north-east  from  the 
Isle  of  May,  and  30  miles  north- 
east frorh  St.  Abb's-head.  Its  geo- 
graphical position  is  in  56^  29'  of 
north  latitude,  and  2^  22'  of  west 
longitude.  The  reef  presents  an 
exceedingly  rugged  and  uneven 
surface.  The  rock  is  composed  of  0 
red  sand-stone  similar  to  the  strata 
of  the  contiguous  promontory  of 
Red-head,  and  of  the  opposite  shores 


*   Account  of  the  Bell  Rock  Light  House,  including  the  Details  of  the  Erection,  and 
Peculiar  Structure  of.  that  Edifice.      By   Robert  Stevenson,  Esq.    F.  R.  S.  E.    Civil 
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of  Dunglas  in  Berwickshire :  this  the  remarkable  phenomena  of  in- 
red  sand-stone  belongs  to  the  old  shore  and  off-shore  tides,  which  are 
red  sand-stone  formation  which  lyes  noticeable  on  the  projecting  coasts 
under  the  oldest  secondary  coal  for-  of  the  mainland,  or  among  the 
mation.  Mr.  Stevenson  seems  to  Scottish  Islands, 
think  that  the  Bell  Rock  may  have  In  the  erection  of  the  Eddystone 
originally  formed  the  nucleus,  now  light-house,  the  dangers  and  diffi- 
the  ruins  of  a  mass  of  land,  which  culties  which  were  encountered  and 
at  no  very  remote  period  in  the  his-  had  to  be  overcome,  owing  to  the 
tory  of  the  globe,  may  have  formed  smallness  of  the  surface  of  the  rock, 
a  small  island  above  the  reach  of  were  great  and  numerous ;  and  al- 
the  highest  tides.  The  present  though  the  surface  of  the  Bell  Rock 
vegetation  of  the  rock  consists  only  was  considerably  larger,  still  it  is 
of  sea  plants  ;  some  of  them  not  of  more  sunk  in  the  water,  and  is  only 
common  occurrence  on  our  coast.  discovered  at  low  water,  the  dangers 
It  is  the  occasional  resting-place  of  to  be  encountered  were,  therefore, 
the  seal  and  the  cormorant ;  and  is  equally  great  and  overwhelming. — 
the  chosen  residence  of  numerous  Owing  to  the  enlarged  diameter  of 
marine  vermes.  At  the  distance  of  the  rock,  Mr.  Stevenson  was  en- 
100  yards,  when  the  tide  is  low,  the  abled  to  make  the  masonry  of  this 
water  varies  from  2  to  3  fathoms  in  building  more  than  double  the  ctt- 
depth.  The  greatest  depth  be-  bical  contents  of  the  Eddystone. 
tween  the  rock  and  the  opposite  The  following  short  table  will  ex- 
shores  of  Fife  is  23  fathoms.  This  hibit  to  our  readers  the  relative  di- 
rock,  though  a  mere  spot  on  the  mensions,  &c.  of  the  two  light- 
surface  of  the  ocean,  produces  all  houses. 

Eddystone.  Bell  Rock. 

Height  of  the  rock,  about  j  ^'''^  ^^'^  ^'^'^  ^^*"  ^^^^^  ^^*^  ?«^^  ^^*" 

"  I  mark,  mark. 

"thelotkr.T!"L!!'.T }  ^^^''''  ^^^^'''' 

Diameter  of  the  first  en-   |  ^^  ^^^^^  ^^  ^^^^^ 

tire  course;  ) 

Very  early,  no  doubt,  attempts  any  remuneration  whatever,  the 
would  be  made  to  obviate  the  dan-  country  is  under  the  greatest  obli- 
gers  of  this  fatal  spot ;  and  accord-  gations,  being  desirous  of  erecting 
ingly,  tradition  reports  that  the  a  light-house  on  the  Bell  Rock,  re- 
monks  of  the  Abbey  of  Arbroath  quested  Mr.  Stevenson,  their  en- 
erected  a  bell  on  the  rock,  which  gineer,  to  survey  and  to  report  as  to 
was  to  be  rung  by  machinery  af-  tlie  practicability  of  this  being  done, 
fected  by  the  flowing  and  ebbing  of  Mr.  Stevenson  did  so,  and  re- 
the  tides,  whence  the  present  name  ported  that  he  conceived  it  quite 
of  the  rock,  it  is  said,  took  its  rise.  practicable  to  erect  one  on  the  plan 

About  the  year  1800,  the  board  of  the  Eddystone  light-house.    His 

of  c(Jmmissioners  of  the  northern  first  landing  on  the  rock  was  in  the 

light-houses,   a  body  organized  in  summer  of  1800,  when  the  boat's 

1788,  and  to  whose  labours,  which  crew  picked  up  a  variety  of  articles 

are  purely  ex  officii,   and  without  of  shipwreck,  comprising  a  soldier's 
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bayonet,  and  a  cafinon  ball,  a  liinge 
and  lock  of  a  door,  a  ship's  marking 
iron,  and  part  of  a  compass,  several 
pieces  of  money,  a  shoe-buckle,  &c. 
Although  Mr.  Stevenson  at  once 
saw  the  practicability  of  erecting 
the  light- house,  various  opinions 
existed  regarding  it,  in  consequence 
of  the  rock  being  so  far /below  the 
high  water  mark.  Captain  Brodie 
of  the  Royal  Navy,  proposed  an 
erection  on  iron  pillars ;  and  differ- 
ent other  modes  were  likewise  pro- 
jected. The  commissioners,  how- 
ever, consulted  the  late  eminent 
Mr.  Rennie ;  and  his  opinion  en- 
tirely coincided  with  Mr.  Steven- 
son's. In  the  year  1803,  a  bill  for 
the  purpose  was  brought  into  par- 
liament, but  was  lost  in  consequence 
of  its  being  considered  that  it  em- 
braced too  wide  a  range  of  coast 
for  the  collection  of  the  duty.  In 
the  year  1806,  another  bill  was  in- 
troduced into  Parliament,  and  pas- 
sed into  a  law.  This  Act  provided 
for  a  loan  to  the  board  of  1'23,000 ; 
and  as  there  were  surplus  duties  to 
the  amount  of  :G'iO,000  in  the  hands 
of  the  commissioners,  the  work 
commenced  with  funds  to  the 
amount  of  £45,000., 

The  operations  began  in  the  year 
1807.  From  the  insulated  and 
distant  situation  of  this  rock,  the 
first  object  of  the  engineer  was  to 
provide  a  convenient  residence  for 
the  artificers,  while  engaged  at  the 
work.  This  was  done  by  mooring 
a  tender  off  the  rocks,  and  on  it  a 
temporary  light  was  exhibited — 
A  vessel  was  provided  for  convey- 
ing the  workmen  between  the  shore 
and  the  rock.  The  outer  casing  of 
the  building  was  to  be  of  Aberdeen 
granite,  and  the  internal  part  of 
sand-stone.  Quarries  were  opened 
near  Aberdeen  for  supplying  the 
one,  and  at  Ringoodie,  near  Dun- 
dee, for  supplying  the  other.  The 
principal  establishment  on  shore 
was  at  Arbroath,  where  a  large 
yard  was  enclosed  for  the  purpose 


of  preparing  the  stones.  A  ban-acks 
was  likewise  erected  for  the  resi- 
dence of  the  workmen,  when  on 
shore.  It  was  on  the  7th  of  Au- 
gust 1807,  that  Mr.  Stevenson  ac- 
companied by  Mr.  Peter  Logan, 
his  principal  assistant,  and  a  few 
workmen,  went  off  to  the  Bell  Rock 
and  fixed  on  the  site  of  the  building. 
They  immediately  thereafter  com- 
menced their  operations,  by  cutting 
away  a  thick  coating  of  large  sea- 
weed, and  traceing  the  line  of  the 
foundation  with  pick-axes  on  the 
rock.  At  this  time  it  was  agreed 
on,  that  those  workmen  who  went 
out  to  the  rock  should  remain  for 
a  month  without  going  ashore. — ^ 
They,  on  the  other  hand,  fixed  their 
terms  at  20s.  per  week,  "  summer 
and  Avinter,  wet  and  dry,  with  free 
quarters  and  victual  when  at  the 
rock."  Premiums,  and  the  allowance 
they  were  to  receive  for  working 
on  Sundays,  "  they  left  to  the  hon- 
our of  their  employers." 

At  the  commencement  of  this 
arduous  undertaking,  two  or  three 
hours'  labour  on  the  rock  was  con- 
sidered a  very  good  tide's  work : 
and  the  men  were  then  obliged  to 
collect  their  tools  and  their  imple- 
ments, betake  themselves  to  the 
boats,  and,  often  under  great  disad- 
vantages and  with  considerable  risk 
and  danger,  seek  refuge  in  the  ten- 
der which  was  moored  off  the  rock. 
To  provide  a  temporary  refuge  for 
the  workmen  on  the  rock,  in  case 
of  any  accident  happening  to  the 
boats,  formed  part  of  Mr.  Steven- 
son's original  design,  and  he  accord- 
ingly lost  no  time  in  setting  about 
the  construction  of  a  wooden  bea- 
con-house. This  most  necessary 
place  of  refuge  was  triumphantly 
completed  in  the  latter  end  of  Sep- 
tember, and,  as  Mr.  Stevenson  says, 
"  robbed  the  rock  of  much  of  its 
terrors,  and  gave  a  facility  to  the 
works  which  coidd  not  otherwise 
have  been  easily  obtained." 

The  erection  of  this  temporary 
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beacon-house  forms  an  exceedingly- 
interesting  part  of  the  history  of 
this  altogether  interesting  under- 
taking. Six  beams,  which  were 
about  50  feet  in  length,  were  fixed 
upright  on  the  rock,  inclosing  a 
space,  the  diameter  of  which  was 
35  feet,  while  they  met  in  a  point 
at  the  top.  They  were  fixed  at  their 
base  to  the  rock  by  great  iron 
etaunchions,  weighing  about  140  lb. 
each,  which  w^ere  sunk  into  the 
rock  about  twenty  inches,  and  were 
wedged  with  successive  slips  of  fir, 
oak,  and  iron :  at  the  top  the  beams 
were  bolted  together,  and  strongly 
fastened  by  hoops  of  iron.  The 
works  at  this  stage  depended  en- 
tirely, it  may  well  be  supposed,  on 
the  state  of  the  weather :  they  were 
obliged  therefore  to  work  on  Sun- 
days, and  by  torch  light  at  night,  when 
the  tide  permitted.  The  work  was 
thus  carried  on  under  circumstances 
of  peculiar  hazard,  and  several  very 
narrow  escapes  were  made.  The 
sloop  Smeaton,  which  was  used  as 
a  tender,  at  one;  time  broke  adrift 
from  her  moorings,  carrying  with 
her  one  of  the  artificers'  boats;  and 
from  the  current  of  the  tides  it  was 
utterly  impossible  she  could  return 
until  after  the  rock  would  be  over- 
whelmed by  the  sea.  At  this  time 
there  were  thirty-two  men  on  the 
rock,  and  the  two  boats  which  were 


left  would  hold  little  more  than  half 
that  number,  especially  in  such  a 
heavy  sea.  This  accident  of  the 
breaking  loose  of  the  tender,  and 
carrying  away  of  the  boat,  was  only 
known  to  Mr.  Stevenson  and  the 
landing-master:  the  workmen  sit- 
ting or  kneeling  at  their  work  in 
the  foundation  pit,  were  in  perfect 
ignorance  of  their  perilous  situation, 
till  the  rise  of  the  sea  drove  them 
from  the  works,  and  made  them 
seek  their  respective  boats  for  their 
jackets  and  stockings.  Their  dis- 
may and  consternation  on  behold- 
ing two  boats  only  instead  of  three 
must  have  been  great ;  yet  "  not 
a  word,"  says  Mr.  Stevenson,  "  was 
uttered  by  any  one,  but  all  appeared 
to  be  silently  calculating  the  num- 
bers, and  looking  to  each  other  with 
evident  marks  of  perplexity  depic- 
ted on  their  countenances."  A 
pilot-boat,  however,  bringing  letters 
from  Arbroath  to  Mr.  Stevenson, 
fortunately  arrived  at  this  dreadful 
juncture,  and  thus  they  were  all  re- 
lieved from  the  rock,  and  set  sail  in 
search  of  the  tender,  which  they 
reached  and  got  safely  on  board 
of,  though  after  a  most  dreadful 
passage,  in  which  Mr.  Stevenson's 
face  and  ears  were  encrusted  with 
a  film  of  salt  from  the  sea-spray 
breaking  over  the  bows  of  the  boat. 
(  To  he  continued. ) 


ON  VOLCANOES. 


It  has  long  been  a  favourite  theory 
of  ours,  in  contemplating  man,  that 
he  who  is  possessed  of  the  most 
outrageous  or  fearful  passions,  is 
often  apparently  the  mildest  and 
the  most  inoffensive  ;  that,  under  a 
smooth  and  plausible  exterior,  often 
reside  hatred,  revenge,  and  vindic- 
tive malice ;  that,  in  a  word,  the 
man  who  could  ravage  countries, 
visit  them  with  all  the  horrors  of  war, 
and  sacrifice  whole  armies  for  the 


purpose  of  gratifying  his  boundless 
ambition,  whose  very  heart,  indeed, 
lay  in  his  sword,  had,  even  till  his 
death,  a  brow  un wrinkled  by  a 
single  frown.  When  we  turn  to  con- 
template the  physical  world,  this 
principle  does  not  fail  us.  The  hea- 
vens, which  are  now  so  lovely,  will 
in  a  short  time  be  overshadowed  with 
gloom ;  filled  with  thunder  and  light- 
ning, and  the  most  tremendous  tem- 
pests ;  and   this  fair  earth,  which 
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smiles  so  tranquilly  under  the  ceru- 
lean sky,  is  pregnant  with  the  most 
dreadful  causes  of  desolation  and 
niin.  The  most  beautiful  portions 
of  the  globe,  we  find,  are  often  de- 
voted to  all  the  horrors  of  volcanic 
eruptions  and  their  awful  accom- 
paniments. Regions  the  most  rich 
and  fertile,  have  been  overwhelmed 
by  showers  of  dust  and  ashes.  Im- 
perial cities,  and  temples  and  pa- 
laces the  most  gorgeous  and  mag- 
nificent, have  been  overwhelmed  for 
ever,  or  tumbled  in  ruins  in  the 
dust ;  and  their  very  site  has  been 
engulphed,  and  become  the  crater 
of  a  volcano,  or  the  bason  of  a  stag- 
nant and  pestilential  lake. 

The  most  celebrated  and  delight- 
ful portions  of  Italy,  the  garden  of 
Europe,  have  been  modified  or  form- 
ed by  the  agency  of  fire.  Proud 
imperial  Rome  herself,  is  founded 
on  volcanic  formation ;  the  rock  of 
the  Capitol,  which  Roman  vanity 
designated  Eternal,  is  the  tottering 
edge  of  a  crater ;  and  the  beautiful 
Campania,  which  the  Romans  so 
falsely  called  Campania  Felice^  has 
been  the  creation  of  successive  lavas, 
and  owes  its  exuberant  fertility  to 
frequent  showers  of  volcanic  ashes. 
In  fact,  the  whole  of  Italy  presents 
every  variety  and  gradation  of  vol- 
canic and  pseudo-volcanic  pheno- 
mena. 

It  is  beyond  the  power  of  man 
either  to  foretell  or  to  prevent  vol- 
canic eruptions,  or  in  any  way  to  mi- 
tigate their  dreadful  consequences ; 
but  it  is  interesting  to  inquire  into 
the  most  probable  causes  of  such 
awful  phenomena.  Such  inquiries, 
however,  may  well  lead  to  great 
diversity  of  opinion,  when  it  is  con- 
sidered that  all  the  operations  which 
we  require  to  observe,  and  from  the 
attentive  observation  of  which  our 
information  should  be  obtained  and 
our  opinions  formed,  are  so  pro- 
foundly and  effectually  concealed 
from  our  view.  The  effects,  and 
thp  products  of  these  operations,  are 


alone  submitted  to  our  examination; 
and,  though  they  are  prodigiously 
abundant,  and  the  observers  suffi- 
ciently numerous,  there  is  a  very 
plentiful  scarcity  of  consistent  evi- 
dence, and  a  most  diversified  as- 
sortment of  conflicting  and  really 
ridiculous,  though  some  of  them 
apparently  ingenious,  theories  on 
the  subject. 

The  simplest,  and  undoubtedly 
the  most  ancient  mode  of  account- 
ing for  volcanoes,  is  that  which  at- 
tributes them  to  the  eructations  of 
a  central  fire,  which,  as  is  assumed, 
occupies  the  centre  of  the  earth. 
The  existence  of  this  central  fire, 
however,  which  so  conveniently  re- 
moves all  difficulties,  and  so  plea- 
santly and  amicably  accounts  for 
every  thing,  is  extremely  improba- 
ble, and  is,  besides,  a  mere  gra- 
tuitous assumption.  Not  a  shadow 
of  evidence  has  ever  been  even  at- 
tempted to  be  produced  to  prove 
the  existence  of  such  a  thing,  con- 
sequently this  manner  of  accounting 
for  volcanoes  might  at  once  be  set 
aside :  but  it  can  easily  be  shown 
that  such  an  assumption  is  perfectly 
inadequate  to  account  for  the  vaii- 
ous  phenomena  which  volcanoes  ex- 
hibit. For,  admitting  that  the  centre 
of  the  earth  consists  of  melted  mat- 
ter, it  must,  from  the  length  of  time 
the  fusion  has  continued,  have  ob- 
tained perfect  homogeneity.  There 
is  no  reason  to  suppose  that  this 
melted  matter  was  not  originally 
homogeneous;  but,  even  although 
it  had  been  originally  heterogene- 
ous, its  long  continued  fluidity  must, 
according  to  every  known  law,  have 
produced  a  complete  and  chemical 
mixture.  Such  a  homogeneous 
fluid  must  be  in  a  state  of  perfect 
quiescence  ;  and,  although  therefore 
we  have  admitted  the  existence  of 
such  a  fluid  at  the  centre  of  the 
earth,  it  can  be  no  way  available  in 
accounting  for  the  eruptions  of  vol- 
canoes. 

Professor  Playfair,  the  ablest  ad- 
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vocate  of  this  system,  tells  us,  in- 
deed, in  his  illustrations  of  the  Hut- 
tonian  Theory,  that  in  the  mineral 
regions  the  effects  of  heat  are  fusion 
and  expansion.  But  we  at  once 
ask  how  this  expansion  is  produc- 
ed ?  It  cannot  possibly  result  from 
a  continuance  of  the  same  degree 
of  heat.  There  are  no  known  me- 
thods by  which  a  homogeneous  fluid 
can  be  expanded,  except  we  increase 
the  temperature  till  the  fluid  itself 
be  rarefied;  or  introduce  into  it 
some  new  substance  from  which  gas 
may  be  evolved.  But,  if  we  are  to 
increase  the  temperature,  where  is 
the  additional  heat  to  come  from  ? 
If  we  are  to  introduce  a  new  sub- 
stance, what  is  it  to  be,  and  whence 
is  it  to  come  ?  If  we  take  this  me- 
thod of  producing  expansion,  we 
will  require  a  new  assumption  in 
order  to  obtain  the --yeast  which  is 
thus  to  set  the  bowels  of  the  earth 
in  fermentation.  We  cannot  pro- 
duce expansion  by  an  increase  of 
Jieat,  as  it  is  impossible  we  can 
obtain  it,  the  theorists  themselves 
having  deprived  us  of  the  power  of 
doing  so,  by  depriving  the  central 
fire  of  all  pabulum.  As  any  in- 
crease of  heat  is  thus  rendered  im- 
possible, it  must,  in  conformity  to 
its  well  known  laws,  diminish,  by 
equalizing  the  temperature  of  the 
surrounding  bodies,  and  therefore 
cannot  produce  expansion.  Water, 
it  has  been  said,  however,  trickles 
on  it  from  above  ;  and  the  sea  has 
been  introduced  for  the  purpose  of 
increasing  its  commotion ;  but  these 
attempts  are  equally  futile  and  vain. 
Such  a  meeting  of  fire  and  water 
might  produce  earthquakes,  with 
furious  emissions  of  gasses,  steam, 
and  boiling  water ;  but  it  never 
could  send  forth  streams  of  melted 
lava  or  showers  of  pumice  and  ashes. 
If,  in  addition  to  supposing  the  ex- 
istence of  this  melted  matter,  we 
could  suppose  the  possibility  of  the 
water  finding  its  way  into  the  mid- 


dle of  the  melted  mass,  we  could 
conceive  how  it  could  produce  an 
expulsion  of  lava,  but  not  other- 
wise ;  but,  unfortunately  for  our 
theorists,  the  possibility  of  water 
finding  such  a  resting  place  is  most 
effectually  prevented  by  the  inferi- 
ority of  its  specific  gravity.  If  we 
pour  water  on  melted  iron,  there 
will  be  no  explosion :  if  we  pour 
melted  iron  into  water,  still  there 
will  be  no  explosion  :  but  if,  on  the 
other  hand,  we  enclose  a  drop  of 
water  in  a  mass  of  heated  metal,  no 
known  power  can  controul  it. 

Then,  again,  if  we  admit  the 
homogeneity  of  the  melted  mass, 
and  we  cannot  see  how  it  can  be 
denied,  we  come  next  to  ask  whence 
proceed  the  diversities  of  lava?  In 
one  place  we  have  basalt  as  a  lava ; 
glass  in  another ;  pumice  in  a  third ; 
and  earthy  lavas  in  a  fourth.  How 
does  this  arise  ?  How  does  it  hap- 
pen that  we  sometimes  have  sul- 
phureous vapours,  sometimes  muri- 
atic acid,  and  sometimes  hydrogen 
gas  ?  In  short,  it  may  in  a  word 
be  asked,  whence  arise  the  perpe- 
tual variations  of  volcanic  produc- 
tions ?  The  specific  gravity  of  the 
earth,  taken  collectively,  is  found 
to  be  nearly  double  the  average 
gravity  of  the  rocks  which  compose 
its  surface.  The  central  fluid,  what- 
ever it  may  be,  must  therefore  be 
of  at  least  double  the  average  grav- 
ity of  rocks ;  but  lavas,  and  volcanic 
glass,  are  generally  under  the  me- 
dium gravity  of  rocks,  and  basalts 
are  very  little  above  it :  how  does 
this  happen,  if  these  are  portions  of 
the  expelled  central  fluid. 

This  theory  is  certainly  ingeni- 
ous, and  it  has  been  adopted  by 
many  men  of  very  brilliant  and 
commanding  talent ;  but  it  is  quite 
inadequate  to  explain  the  pheno- 
mena which  it  attempts  to  eluci- 
date. By  assuming  all  that  is  re- 
quired to  be  proved,  it  appears,  at 
first  sight,  completely  to  overcome 
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every  difficulty;  but,  after  all,  al- 
though we  grant,  to  the  fullest  ex- 
tent, the  unwarrantable  assumptions 


demanded,  it  is  quite  insufficient 
to  elucidate  what  is  required. 

(  To  be  continued. ) 


EDINBURGH  SCIENTIFIC  JOURNALS. 


The  January  Numbers  of  these 
two  rival  Scienti6c  productions, 
Conducted  by  Drs.  Jamieson  and 
Brewster,  have  just  been  published. 
Both  of  them  contain  many  valu- 
able and  interesting  articles,  some 
of  which  we  may  analyze  for  our 
readers  in  some  future  Numbers ; 
but,  in  the  mean  time,  we  extract 
rfie  following  article,  which  must 
be  very  interesting  to  the  lovers  of 
Natural  History : — 

Oh  the  Emigration  of  a  Colony  of 
Caterpillars^  observed  in  Pro- 
vence. From  the  M.S.  Tour  of 
.  James  Shene^  Esq.  of  Rubies- 
law. 
Ik  scrambling  over  one  of  the  arid 
coteaux  above  Tolonai,  the  beauti- 
ful summer  residence  of  our  worthy 
old  friend.  Marshal  Comte  Gallifet, 
I  was  attracted  by  the  manoeuvres 
of  a  troop  of  emigrating  injects, 
which  amused  me  very  much.  It 
is  very  easy  to  attribute  the  singu- 
lar economy  in  the  actions  of  the 
insect  world  to  the  mere  influence 
of  instinct,  as  the  governing  princi- 
ple of  every  living  thing  below  the 
scale  of  reason ;  but  we  must  either 
extend  the  meaning  of  that  word 
beyond  the  mere  actions  of  an  in- 
voluntary impulse,  or  find  it  fall 
short  of  explaining  much  of  what 
may  be  observed  in  the  operations 
even  of  that  lowest  tribe  of  crea- 
tures. We  readily  lavish  our  ad- 
miration on  the  wonderful  arrange- 
ments of  some  tribes,  whose  opera- 
tions may  be  more  particularly  ex- 
posed to  our  scrutiny,  but  this  may 
-arise  fully  more  from  our  deficiency 
of  observation  or  opportunity,  than 
from  the  inferiority  of  one  ckss  to 


another  in  the  marvellous  nature  of 
their  operations.  Wherever  our 
observation  penetrates  in  the  wide 
field  of  nature,  we  shall  not  want 
cause  for  wonder  or  motives  for 
diffidence  in  the  limited  extent  of 
our  own  faculties.  It  is  admitted 
that  instinct  may  account  for  their 
proceedings  so  long  as  they  remain 
uninterrupted  by  opposition,  but 
what  must  we  call  that  species  of 
intelligence  that  instantly  proceeds 
to  remedy,  if  practicable,  any  un- 
foreseen accident  that  may  inter- 
rupt their  proceedings  ? 

I  observed,  sj^^hat  appeared  to  me, 
a  very  slender  snake,  writhing  across 
my  path,  which,  but  for  the  unusual 
season  for  these  rgptiles  to  appear, 
I  should,  no  doubt,<have  passed  un-- 
heeded.  Upon  examination,  how- 
ever, it  turned  out  to  be  the  orderly 
emigration  of  a  colony  of  large  ca-» 
terpillars.  They  were  proceeding 
assiduously  along  the  rocky  path, 
in  a  line  of  march  by  single  files, 
and  so  close  that  they  appeared  to 
have  a  hold  each  of  his  neighbour's 
tail,  and  the  continued  wave  formed 
by  their  motion  had  a  very  singu-* 
lar  effect.  The  stony  surface  of 
the  path  rendered  their  progress 
exceedingly  tortuous,  and  interrupt- 
ed by  much  climbing  over  stones, 
as  they  seemed  in  general  more  dis- 
posed to  go  over  the  top  of  a  stone 
than  round  its  base.  When  such 
obstacles  occurred,  the  marcii,  not- 
withstanding, did  not  sustain  the 
slightest  derangement,  as  no  troops 
could  mark  time  with  greater  pre- 
cision and  patience  than  the  rear  of 
the  line,  while  the  front  was  en- 
gaged in  climbing  over  any  obsta- 
€le^  Ok'  the  leadeyr  had  stopped  to 
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examine  the  difficulty;  the  front, 
iu  their  turn,  tarrying  until  the  rear 
had  succeeded  in  surmounting  the 
obstruction  which  the  front  had  just 
passed.  They  were  twenty-two  in 
number,  and  nearly  of  the  same 
size,  except  one,  considerably  larger 
than  the  rest,  whose  place  was  ex- 
actly in  the  centre  of  the  line.  The 
leader,  on  the  contrary,  was  rather 
smaller  than  any  of  the  rest.  A 
lai'ge  precipitous  stone  was  in  their 
way  ;  the  leader  reared  up,  moving 
bis  head  from  side  to  side,  as  if 
gazing  at  it,  or  willing  to  reach  some 
corner,  and,  leading  his  troop  round, 
he  frequently  performed  the  same 
examination,  until  they  reached  a 
small  bush,  round  the  stem  of  which 
he  ascended,  the  long  line  following 
with  perfect  confidence;  and,  by 
means  of  a  branch  of  the  bush,  they 
attained  footing  on  the  stone. 

Traversing  the  stone,  the  oppo- 
site side  of  which  was  quite  pre- 
cipitous and  pretty  high,  it  became 
uncommonly  interesting  to  see  how 
this  intelligent  general  would  pro- 
ceed. He  examined  with  accuracy, 
trying  every  possible  break,  during 
which  time  the  main  body  remain^ 
ed  patiently  waiting,  and  without 
making  the  slightest  attempt  to  as- 
sist in  the  examination,  which  their 
leader  conducted  with  much  activity 
and  solicitude.  At  length,  having 
ascertained  the  pass  to  be  quite 
impracticable,  he  resolved  upon  a 
CWinter-march,  which  was  instantly 
performed  with  the  most  surprising 
regularity.  For  the  whole  line  in 
succession  advanced  to  the  wheel- 
ing point  on  the  brink  before  they 
turned,  performing  the  evolution 
with  as  perfect  precision  as  the  best 
trained  troops,  the  advancing  and 
retreating  lines  passing  close  along^ 
^ide  of  each  other,  and  even  climb' 
jng  the  same  twig,  while  the  front 
line  descended  without  confusion, 
passing  even  over  each  other's 
bodiea  without  interruption  or  hesi- 
tation. 


Having  completed  their  descent 
in  the  same  manner  as  they  had 
mounted,  a  new  line  of  direction 
was  taken,  which,  however,  was 
very  soon  most  alarmingly  inter- 
rupted by  the  arrival  of  a  woman 
leading  an  ass  loaded  with  brush- 
wood, of  which  some  branches  trail- 
ed along  the  path.  After  the  pas- 
sage of  this  formidable  assailant,  I 
returned  with  some  anxiety  to  ex- 
amine the  state  of  my  colony,  and 
found  that  they  had  suffered  ma- 
terially from  the  disaster,  and  were 
thrown  into  the  greatest  confusion. 
The  line  of  march  had  been  broken ; 
a  considerable  body  still  followed 
the  leader  with  a  quickened  pace  ; 
others,  united  in  parties  of  three 
and  four,  regularly  keeping  their 
position  in  the  rear  of  each  other, 
while  their  temporary  conductor 
sought,  with  evident  anxiety,  to 
find  out  the  main  body,  hastening 
first  to  the  one  side  and  then  to  the 
other.  A  good  many  were  scattered 
singly,  and  much  distressed,  seem- 
ingly uncertain  how  to  proceed.  I 
took  each  of  them  up  in  their  turn, 
and  with  a  view  to  ascertain  the 
range  of  their  vision,  placed  them 
at  different  distances  from  the  main 
body,  with  their  heads  turned  to- 
wards it,  and  I  found  that  they  uni- 
formly remained  quite  unconscious 
of  its  presence,  until  placed  within 
half  an  inch  of  each  other.  They 
then  approached  with  evident  eager- 
ness, and  were  readily  admitted  into 
the  line,  by  the  rear  halting  until 
they  had  taken  their  places. 

I  put  one  of  these  stragglers  in 
front,  with  his  tail  to  the  leader's 
head,  but  lie  pertinaciously  refused 
the  honour  of  conducting  the  line ; 
a  considemble  sensation  seemed  to 
be  communicated  through  the  whole 
body  at  this  attempt  at  usurpation, 
of  wliitih  they .  seemed  to  become 
aware,  but  by  what  means  I  could 
not  discern.  As  soon  as  this  forced 
usurper  was  at  liberty,  he  turned 
round  to  the  leader,  who  repulsed 
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him  with  vigour,  and  hit  at  him  ; 
upon  which  he  retreated  hurriedly 
along  the  line,  constantly  trying  to 
get  into  his  place,  but  was  bit  at  by 
every  one  as  he  run  the  gauntlet, 
till  at  last  a  good  natured  friend 
permitted  him  to  join  the  line.  I 
then  took  out  the  large  one,  who 
was  obviously  a  stupid  fellow,  v/hen 
the  rear  immediately  closed  up  the 
breach.  I  placed  him  at  the  head, 
and  used  every  inducement  to  make 
him  take  the  lead,  but  in  vain.  He 
seemed  much  confused  by  the  hearty 
buffets  given  to  him  by  the  active 
little  Bonaparte  whom  I  wished  him 
to  supplant,  so  that  he  probably 
would  have  failed  in  regaining  his 
place,  had  I  not  given  him  some  as- 
sistance, out  of  sympathy,  for  the 
distress  my  experiment  had  occa- 
sioned him.  He  seemed  delighted 
to  get  into  his  place  again ;  but  was 
so  much  confused  by  the  adventure, 
that  he  mistook  the  first  sharp  turn 
the  hne  came  to,  and  threw  the 
whole  rear  into  confusion.  They 
broke  their  line,  and  much  conster- 
nation and  bustle  ensued,  until  each 
had  re-placed  his  head  close  to  his 
neighbour's  tail. 

1  now  took  up  the  leader,  obvi- 
ously less,  though  more  active  and 
intelligent  than  the  rest,  when  the 


alarm  instantly  spread  over  the 
whole  line.  I  expected  the  second 
to  take  the  command,  but  he  seem- 
ed the  most  distressed  of  any,  and 
eagerly  sought  about  from  side  to 
side,  and  in  his  perplexity  he  turned 
quite  round,  as  if  consulting  with 
his  follower.  The  hesitation  and 
confusion  was  now  universal.  Va- 
rious parties  broke  off  as  the  im- 
pression reached  the  rear,  and  sought 
anxiously  about,  returning  again  to 
the  line.  Having  replaced  the  leader 
at  the  head,  he  instantly  took  the 
command,  advancing  with  confi- 
dence, and  conducting  the  whole 
line  in  perfect  order.  \Vhen  I  now 
interrupted  their  march,  the  main 
body  no  longer  exhibited  their  for- 
mer anxiety  and  impatience  when 
the  leader  was  removed,  but  seemed 
to  wait  with  perfect  composure  and 
confidence,  until  the  obstruction 
was  overcome,  which  the  leader 
used  every  means  and  ingenuity  to 
accompUsh.  It  did  not  occur  to 
me,  till  I  had  left  these  amusing 
travellers,  to  try  the  experiment  of 
placing  the  leader  in  the  rear,  in 
order  to  observe  how  he  would  bear 
the  degiadation,  and  to  ascertain  if 
the  head  of  the  column  would  have 
been  thereby  changed. 


STEAM  NAVIGATION. 


A  PLAN  has  just  been  formed  for 
establishing  a  regular  communica- 
tion by  steam  boats  on  the  great 
Canal  of  the  Two  Seas,  in  the  south 
of  France.  As  the  boats  with  la- 
teral wheels,  in  common  use,  would 
present  numerous  difficulties  in 
canal  navigation,  a  new  kind  of 
boat,  with  a  single  wheel  in  the 
stern,  has  been  invented  by  Messrs. 
Aynard,  of  Lyons.  Similar  boats 
are  building  at  Lyons  for  the  navi- 
gation of  the  Rhone  ;  and  it  is  as- 
serted that  they  are  equally  power- 


ful,  cheaper  in  construction,  and 
consume  less  fuel  than  boats  of  the 
common  shape.  A  society  is  form- 
ing at  Toulouse,  with  a  capital  of 
a  million  of  francs,  in  shares  of  a 
1000  francs  each.  They  propose 
to  establish  four  boats  for  passengers, 
and  six  for  heavy  goods,  the  former 
to  go  at  the  rate  of  7000  toises 
( nearly  8^  English  miles )  an  hour 
with  a  burthen  of  1200  quintals; 
the  latter  at  the  rate  of  4000  toises 
(  upwards  of  4 J  miles )  with  a  bur- 
then of  1800  quintals.  The  passage- 
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boats  are  to  be  86  feet  long  by  15 
broad,  handsomely  fitted  up  with 
cabins  and  other  conveniences.  The 
chimney  will  be  capable  of  being 
inclined  in  any  direction  so  as  to  di- 
minish the  annoyance  of  the  smoke. 
The  wheel  will  be  eight  feet  in  dia- 
meter, and  six  feet  broad,  drawing 
about  fourteen  inches  of  water,  and 
moving  with  a  velocity  of  10  to  20 
revolutions  in  a  minute.     The  boil- 


ers are  to  be  of  wrought  iron,  re- 
duced from  half  an  inch  to  a  quarter 
in  thickness,  to  prevent  any  danger 
of  explosion.  It  is  calculated  that 
the  light  steam-boats  will  run  from 
Toulouse  to  Bezieres,  133  miles  by 
the  Canal,  in  32  hours,  allowing 
seven  minutes  each  for  the  passage 
of  78  locks.  The  present  passage - 
boats  take  78  hours  for  the  same 
distance. 


PROFESSOR  ANDERSON  AND  DR.  BIRKBECK. 


[Although  we  have  given  insertion  to 
these  letters,  we  do  not  consider,  with 
Aliquis,  that  we  were  hound  to  do  so  in 
consequence  of  our  declaration,  that,  if 
we  admitted  a  charge  we  would  also 
admit  the  answer.  Our  meaning  there 
evidently  had  a  reference  to  any  thing 
like  personalities  against  the  living  get- 
ting into  the  Magazine :  not  to  hicker- 
ings  between  nameless  Corresi)ondents. 
We  have  given  insertion  to  these  let- 
ters, because  we  wish  to  have  the  facts 
brought  out ;  and  we  are  always  more 
desirous  that  this  should  be  done  by  our 
Correspondents  than  that  we  ourselves 
should  dogmatise  upon  the  subject.  How- 
ever, we  really  beg  our  Correspondents, 
for  all  of  whom  we  feel  the  strongest 
regard,  not  to  quiz  and  abuse  each  other 
80  unmercifully,  as  it  certainly  can  do 
no  good  to  science,  and  may  do  harm 
in  making  it  impossible  for  us  to  in- 
sert their  letters.  B.  must  see  that 
the  strong  expressions  in  his  letter,  have 
had  no  other  effect  than  bringing  out  the 
wit  of  Aliquis;  and  the  latter  gentle- 
man must  now,  we  think,  feel  that  all 
his  wit  has  not  added  one  particle  to  the 
strength  of  his  argument.  We  must 
also  recommend  brevity,  which  has  been 
said  to  be  the  soul  of  wit,  as  we  cannot 
spare  much  room  to  such  discussions. 
Yet  "w^e  were  anxious  to  give  to  the  pub- 
lic, the  extracts  from  the  Will  of  Pro- 
fessor Anderson,  which  have  been  hand- 
ed us  by  our  respected  Correspondent 
A.  R.  C.  L.  A.  Y.] 

To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — I  was  glad  to  see,  in 
No.  LIV.  Vol.  II.  (for  Saturday,  7th 
January,)  an  answer  to  W.  G.,  as  the 


discussion  of  the  subject  may  tend  to  put 
the  saddle  on  the  right  horse.  In  the 
outset,  I  think  B.  treats  W.  G.  unfairly, 
when  he  states  that  he  claims  for  Pro- 
fessor Anderson  the  merit  of  the  in- 
vention of  the  steam  engine.  W.  G. 
does  no  such  thing;  no  more  than  we 
claim  for  the  tree  the  honour  of  the  dis- 
coveries of  Newton,  although  its  apple 
falling  was  the  cause  which  turned  the 
mind  of  that  philosopher  to  the  subject. 
Unless,  therefore,  there  be  an  absolute 
"  scoop-out"  in  B.'s  Conscientiousness ^ 
(as  Peter  Pipestaple  calls  it,)  he  has  no 
excuse  for  altering  the  plain  meaning  of 
W.  G.'s  words. 

As  to  the  merits  of  Dr.  Birkbeck 
and  Professor  Anderson,  B.  would  have 
acted  more  correctly  if  he  had  first  pro- 
cured a  reading  of  the  Will  of  the  latter 
Gentleman,  before  pronouncing  on  whom 
the  "  well-inerited  honours^''  were  to  be 
heaped.*  I  have  i-ead  that  Will  over 
and  over,  and  I  am  quite  convinced  that 
what  I  here  give,  by  way  of  notes,  show 
that  a  Class  was  meant  to  be  formed,  in 
which  artizans,  who  had  not  got  a  Ma- 
thematical education,  might  be  taught 
the  principles  of  philosophy,  "  that  they 
may  become  eminent  in  their  profes- 
sions." The  fee  for  this  Class,  as  well 
as  that  of  all  the  rest,  was  to  be  fixed 
by  the  Trustees. f  Why  this  Class,  or 
one  similar  to  it,  was  not  begun  until 
the  second  year  of  Dr.  Birkbeck's  Pro- 
fessorship, is  not  for  me  to  say ;  but,  if 
we  may  judge  from  the  History  of  An- 
derson's Institution,  it  seems  to  be,  that 
the  Directors  conceived  the  Course  they 
had  already  commenced,  on  the  Tues- 
days and  Thursdays,  consisting  of  48 
or  50  Lectures,  for  a  fee  of  21s.,  was  of 
the  same  nature,  and  as  cheap  as  was 
required ;  and,  as  a  proof  that  Mechan- 
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ics  did  not  consider  this  sum  too  much, 
we  may  adduce  the  numbers  who  at- 
tended Dr.  Ure,  when  2i>  or  25  Lec- 
tures were  given  for  10s. — being  only  a 
sixpence  cheaper  than  what  is  paid  by 
the  first  Class.  However,  in  this  they 
may  have  been  mistaken,  as  they  are 
"  taken  from  certain  most  fanciful  divi- 
sions of  the  community." 

That  no  provisions  were  made  as  to 
economy  of  education,  I  must  say  is 
a  gratuitous  stripping  off  the  honour 
due  to  Professor  Anderson.  He  says, 
in  his  Will,  that  "  no  Professor,  in  this 
Institution,  is  to  receive  such  large  fees 
as  to  make  drones  of  them  ;"  ^  that  the 
sums  paid  to  the  Professors,  and  by  the 
Students,  is  to  be  regulated  by  the  81 
Trustees ;  and  that  no  Director,  or  any 
person  in  the  management,  shall  be  al- 
lowed to  receive  any  money,  or  in  any 
other  way  be  paid  for  his  labour,  than 
by  the  honour  attached  to  the  situation.  § 
Now,  I  would  ask  B.  what  was  to  be 
done  with  the  funds  of  this  Institution, 
if  it  had  turned  out  a  profitable  concern, 
when  none  had  it  in  his  power  to  exer- 
cise his  talents  for  grasping  at  them,  as 
there  is  a  body  of  guardians  appointed, 
of  whom  the  Magistracy  of  Glasgow 
forms  a  part,  who  can  be  called  on,  by 
B.  or  any  other  person,  to  look  into  the 
conduct  of  the  ordinary  Trustees,  and, 
if  they  have  done  wrong,  cause  them  to 
return  to  the  right  path  again.  |[  /  think 
there  is  something  like  economy  in  this.  As 
to  what  passed  in  Anderson's  Institui- 
tion  about  Dr.  Birkbeck,  referred  to  by 
B.,  it  is  not  by  what  one  man  said,  or 
another,  nor  even  by  the  Sederunt  Book 
of  the  Managers,  (many  of  whom  are  not 
in  possession  of,  and  never  saw  a  copy 
of  the  Will,)  that  I  judge  of  the  in- 
tentions of  Professor  Anderson ;  but  I 
rest  my  opinion  on  the  Will  itself,  and 
his  conducting  the  experimental  Course, 
above  alluded  to,  for  many  years,  to  a 
dass  of  workmen  which  he  called  his 
artificers.     So  I  leave  Mr,  B. 


I  am,  yours. 


A.  R.  C.  L.  A.  y. 


I^^otes  taken  from  the  Will. 

*  Iq  Article  2d,  he  says,  "  I  give, 
grant,  dispone,  and  convey  the  whole  of  my 
other  property,  of  every  sort,  to  the  public, 
foi-  tke  good  of  mankind  and  the  improve- 
ment of  Science  in  un  Institution." 

Article  7th,  after  nominating  the  Trus- 
tees,  is  a«  fioilows: — "    These  eighty-one 


Trustees  are  appointed  by  me,  in  order  to 
manage  an  University,  or  Studium  Gene- 
rale,  for  the  improvement  of  Human  Na- 
ture, of  Science,  and  of  the  country  where 
they  live  ;  and  they  are  earnestly  requested 
to  accept  of  the  office  conferred  upon  them, 
for  these  reasons ;  That  they  will  reckon  it 
an  honour  to  be  Trustees,  as  they  will  be 
possessed  of  the  power  of  managing  an  In- 
stitution that  may,  in  time,  be  a  great 
benefit  to  their  kindred  and  their  country." 
•}•  In  Rule  1st,  he  says,  "  Lectures  shall 
be  given,  according  to  the  plan  which  I 
have  long  carried  on  in  Glasgow  College 
with  great  success,  the  Mondays,  Wednes- 
days, Fridays,  and  Saturdays,  being  appro- 
priated to  the  Mathematical  part  of  Physics, 
and  the  Tuesdays  and  Thursdays  being 
appropriated  to  the  experimental  part  of 
Physics,  without  any  Mathematics ;  the 
hours  of  Lecturing,  as  well  as  the  Fee,  to 
be  regulated  by  the  'i'rustees."  He  then, 
after  enumerating  the  benefits  to  be  de-^ 
rived  from  the  Course  that  is  at  present 
carried  on  in  the  Institution,  (that  is  th* 
Natural  Philosopliy  Class,)  says,  "  Nor  is 
this  expecting  tuo  much,  as  it  is  well- 
known,  that,  hy  the  Course  of  Experi- 
ments which  I  have  given  annually,  for 
many  years,  according  to  the  plan  in  my 
Institutes  of  Physics,  upon  the  Tuesdays 
and  Thursdays,  tlie  Manufacturers  and 
Artificers  in  Glasgow  have  become  distin- 
guished, in  a  high  degree,  for  their  general 
knowledge,  as  well  as  for  their  abilities  and 
progress  in  their  several  Arts."  On  these 
two  days  he  was  attended  by  many  Me- 
chanics, who  are  still  in  Glasgow:  the  fee 
for  the  Course  was  21s. 

I  "  The  Professors  are  not  to  be  al- 
lowed to  be  drones,  or  triflers,  or  drunkards^ 
or  negligent  of  their  duty  in  any  way, 
while  every  encoiu-agement  is  to  be  given 
to  such  as  are  laborious  and  active  in  doing 
their  duty." 

§  "  No  part  of  the  funds  shall  ever  go 
to  the  Trustees;  and,  if  any  additions  shall 
be  made  to  the  salaries  of  any  of  the  Pro- 
fessors, it  shall  be  done  with  prudence, 
and  in  order  to  encourage  merit." 

II  "  There  shall  be  nine  visitors  of  the 
conduct  of  the  eighty-one  Trustees ;  to  wit, 
the  Lord  Provost  of  Glasgow,"  &c.  &c. 
"  who  are  to  enforce  a  faithful  administro- 
tion." 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — In  your  Inst  Numbei", 
person  who  signs  himself  B.  indulges 
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his  spleen  by  attacking,  in  a  furious  and 
Hl-natured  manner,  the  writer  of  an 
article,  in  a  former  Number,  subscribed 
W.  G.  ;  and,  from  your  promise  to  ad- 
mit no  attack  without  also  admitting 
the  reply,  I  request  your  insertion  of 
the  following  remarks  :  — 

The  first  fault  this  sapient  writer 
finds  in  W.  G, 's  article  is  one  which, 
I  am  persuaded,  the  youngest  member 
of  a  Mechanics'  Class  would  blush  to 
avow:  "he  (W.  G.)  discovers  that  it 
is  to  the  Professor,  not  to  the  mechanic," 
that  the  merit  of  improving  the  steam 
engine  belongs  ;  but  where  does  B.  find 
this  discovery  ?  Surely  not  in  the  pai'a- 
graph  he  quotes  from  \V.  G.'s  letter. 
'*  Had  not  our  venerable  founder," 
writes  W.  G.  "  required  Watt's  assist- 
ance in  a  very  small  matter,  the  steam 
engine  of  Watt,  and  the  consequent 
wealth  and  prosperity  of  our  country, 
as  well  as  the  glory  of  this  day,  ivould 
never  have  had  aii  existence."  This  is 
W.  G.'s  assertion,  and  1  defy  B.  and 
the  whole  of  his  friends  to  prove  the 
contrary.  I  call  on  him  to  prove  that 
Newton  would  have  discovered  the  Law 
of  Gravity,  without  having  seen  an  apple 
fall  from  a  tree — that  Galileo  would 
have  found  out  the  Doctrine  of  Pendu- 
lums, although  lamps  had  never  been 
hung — or,  to  come  nearer  home,  to  prove 
that  the  Glasgow  Mechanics'  Institu- 
tion would  have  had  an  existence,  al- 
though Pi-ofessor  Anderson  had  never 
been  heard  of.  When  these  are  pi'oved 
by  B.,  but  not  till  then,  will  I  acknow- 
ledge that  W.  G.  is  wrong. 

I  suppose  B,  would  consider  it  strange 
if  I  told  bim,  that  had  it  not  been  W.  G. 
his  letter  icouJd  never  have  had  an  exist- 
ence. Yet  such  is  the  case ;  and,  if  his 
legal  knowledge  can  prove  it  otherwise, 
he  had  better  do  so ;  and  if  this  is  done, 
I  will  acknowledge  W.  G.  to  be  wrong 

Having  got  over  this  mighty  work, 
he  proceeds  in  his  examination  of  W. 
G.'s  letter,  and  the  next  passage  he 
stumbles  over  is  this  :  "  It  is  also  worthy 
of  remark,  that  this  very  Institution 
was,  by  the  Will  of  its  founder,  estab- 
lished for  the  benefit  of  the  Manvfactur- 
ers  and  Artificers  of  Glasgow ;  so  that 
to  Professor  Anderson  may  be  traced 
the  origin  of  all  those  Mechanics'  Insti- 
tutions which  have  since  arisen  in  Bri- 
tain— an  honour  which  has  hitherto  been 
ascribed  to  another  individual." 

This  is  the  passage  in  W.  G.'s  letter 
which  has  given  so  much  oiFence  to  Mr. 


B.  He  says  the  world  have  hitherto 
imagined  "  Di'.  Birkbeck  to  be  the 
founder  of  schools  for  the  instruction  of 
mechanics,"  and  that  he  "  will  not  see 
Dr.  Birkbeck  thus  gratuitously  stripped 
of  his  well-merited  honours.''  Such 
are  the  assertions  of  W.  G.  and  of  B. 
It  now  remains  that  I  endeavour  to 
show  which  of  the  two  have  the  right. 
Professor  Anderson  has  been  too  long 
stripped  of  those  honours  which  are  his 
due,  and  W.  G.  deserves  the  thanks  of 
the  public  for  his  attempt  to  replace 
them,  and  I  hope  the  day  is  not  far  dis- 
tant when  the  laurels  shall  be  torn  from 
the  brow  of  the  "  imaginary,"  and  strew- 
ed on  the  grave  of  the  real,  benefactor  of 
his  country. 

Mr.  Anderson  was  Professor  of  Na- 
tural Philosophy,  in  the  University  of 
Glasgow,  for  41  years  previous  to  the 
year  1795.  While  in  that  situation,  he 
delighted  in  visiting  the  work-shops  of 
the  artizans,  and  gave  them  such  infor- 
mation as  was  likely  to  benefit  them  in 
their  respective  arts.  The  idea  then 
occurred  to  him,  that  if  a  Class  were 
opened,  to  which  they  could  be  admitted, 
it  would  greatly  promote  their  know- 
ledge in  their  different  arts ;  and  accord- 
ingly he  opened  a  Class,  upon  the  Tues- 
days and  Thursdays,  at  eight  in  the 
evening,  to  which  the  public  were  ad- 
mitted. Many  availed  themselves  of 
this  opportunity  of  improvement,  and  in 
a  short  time,  within  the  walls  of  Glasgow 
College,  was  there  a  large  Class  of  opera- 
tive artizans  receiving  instruction  in  a  sci- 
ence ivhich  before  that  time  was  inaccessible 
to  the  public. 

Now,  what  shall  we  say  of  all  this : 
(which  B.  himself  cannot  deny,  because 
the  facts  can  be  proved  by  those  who 
attended  him,  of  whom  I  could  name 
many  still  in  Glasgow.)  Was  this  not 
the  first  establishment  in  the  world  of  a 
Mechanics'  Class?  It  is  of  no  conse- 
quence what  were  the  fees  at  that  time : 
it  is  enough  that  it  was  established  for 
Manufacturers  and  Artificers,  and  attended 
by  them,  for  thirty  years  previous  to  1795. 
Where,  now,  1  would  ask,  is  the  boasted 
honours  of  Dr.  Birkbeck  ?  Will  B.  still 
attempt  to  bolster  up  his  opinion  in  the 
face  of  such  facts?  Were  he  to  place 
these  honours  on  his  patron's  head,  they 
would  blush  that  beheld  them. 

In  consequence  of  the  advantages 
which  Professor  Anderson  saw  had  re- 
sulted from  throwing  open  the  doors  of 
science  to   the  operative  mechanic  and 
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the  public,  he  made  a  Will,  by  which 
he  bequeathed  his  property  to  the  "  pub- 
lic   FOR    THE    GOOD    OF    MaWKIND  AND 

THE  Improvement  of  Science,"  and 
the  Institution,  which  now  beai'3  his 
name,  was  opened  in  1796.  The  man- 
agement of  it  was  committed  to  eighty- 
one  Trustees,  chosen  from  the  difFerent 
classes  of  the  community,  (of  which 
*'  fanciful"  classes  Lawyers  formed  one,) 
under  the  control  of  the  Lord  Provost, 
Dean  of  Guild,  and  others ;  and,  among 
other  Rules  for  their  guidance,  the  fol- 
lowing are  laid  down  in  his  Will,  and  I 
beg  the  attention  of  the  reader  to  the 
distinct  announcement  of  the  founder's 
intention  with  regard  to  the  public  : — 

"  Article  9th. — \st  Bide.  The  Pro- 
fessor of  Natural  Philosophy,  in  this  Uni- 
versity, shall  give  Lectures,  in  the  city  of 
Glasgow,  to  be  called  "  The  Mathematical 
Coui'se,"  every  year,  from  the  first  day  of 
November  to  the  first  day  of  May,  accord- 
ing to  the  plan  which  I  have  long  carried 
on  in  Glasgow  College  with  great  success  : 
The  Mondays,  Wednesdays,  Fridays,  and 
Saturdays,  being  appropriated  to  the  Ma- 
thematical part  of  Physics,  without  any 
experiments ;  and  the  Tuesdays  and  Thurs- 
days being  appropriated  to  the  experimen- 
tal part  of  Physics,  without  any  Mathe- 
matics. The  hours  of  lecturing  and  ex- 
amination to  be  regulated  by  the  Trustees, 
as  well  as  the  hofiorarium  or  fee. 

"  2d  Rule.  Besides  the  above-mention- 
ed Course  of  Physical  Lectures,  another 
Course  shall  likewise  be  given  by  the  same 
Professor,  at  least  once  every  year,  to  be 
called  "  The  Ladies'  Course  of  Physical 
Lectures,"  in  which  no  Mathematical  rea- 
soning shall  be  used ;  and  it  shall  be  similar 
to  the  Course  on  the  Tuesdays  and  Thurs- 
days above-mentioned ;  but  with  this  dif- 
ference, that  the  audience  shall  consist  of 
both  ladies  and  gentlemen.  The  time  of 
the  year,  the  days  of  the  week,  and  the 
hours  of  the  day,  the  honorarium,  and 
every  thing  relating  to  it,  shall  be  appointed 
hy  the  Trustees,  igider  the  direction  of  the 
ordinary  Managers*  The  intention  of  this 
Course  of  Lectures  is,  that  the  ladies  in 
Glasgow  may  have  an  opportunity,  for  a 
small  sum,  and  in  the  early  part  of  life,  of 
being  at  several  of  these  Courses  of  Lec- 
tures, by  which  their  education  for  domes- 
tic affairs  will  not  be  interrupted.  No 
pedantic  language  will  be  acquired,  as  is 
often  the  case  in  a  more  advanced  age,  and 
such  a  stock  of  general  knowledge  will  be 
laid  in  as  will  make  them  the  most  accom- 


plished ladies  in  Europe.  Nor  is  this  ex- 
pecting too  much,  as  it  is  well  known  that, 
hy  the  Course  of  Experiments  which  I  have 
given  annually,  for  many  years,  according 
to  the  plan  in  m,y  Institutes  of  Physics, 
upon  the  Tuesdays  and  Thursdays,  the 
Manufacturers  and  Artificers  in 
Glasgow  have  become  distinguished,  in  a 
high  degree,  for  their  general  knowledge,  as 
well  as  for  their  abilities  and  progress  in 
their  several  arts. 

"  Uh  Rule.  The  ordinary  Mana;5ers 
shall  have  a  right  to  exclude  from  these 
Lectures,  by  the  ballot,  any  person  what- 
ever, without  giving  any  reason ;  that  no 
men  may  be  admitted  who  are  disorderly, 
talkative,  ill-bred,  or  intoxicated ;  and  bo 
women  that  are  giddy  or  incorrect  in  their 
manners.  If  they  do  not  like  these  condi- 
tions, they  need  not  apply  for  tickets  ;  for 
upon  these  conditions  alone  they  can  be 
received,  and  it  is  better  that  these  nine 
ordinary  Managers  should  sometimes  be 
over  severe  than  that  any  disorderly  per- 
sons, of  either  sex,  should  be  admitted." 

"  Codicil. — Section  22.  I  expressly 
appoint  and  ordain  that  my  funds  shall, 
after  satisfying  my  lawful  debts,  be  ap- 
plied, in  the  first  place,  to  the  maintenance 
of  my  Institution  for  teaching  Physics  or 
Natural  Philosophy ;  and,  in  the  next 
place,  towards  such  of  the  Institutions,  spe- 
cified in  my  Will>  as  my  Trustees  shall 
judge  proper,  my  intention  being,  that  as 
soon  as  the  funds  can  admit  of  it,  the 
whole  Institutions  shall  be  carried  into  exe- 
cution." 

I  would  now  call  the  attention  of  the 
public  to  these  extracts,  and  ask  any  un- 
prejudiced mind  whether  they  now  be- 
lieve that  Dr.  Birkbeck  has  even  the 
shadow  of  a  claim  as  to  being  the  founder 
of  Mechanics'  Institutions  ? 

In  reading  the  above  extracts,  it  must 
be  perfectly  evident  that  the  Professor 
contemplated  that  the  Institution  was 
for  the  benefit  of  the  artificers  and  lower 
orders  of  the  community,  for  he  dis- 
tinctly implies  that  the  fee  is  to  be  small; 
and,  farther,  from  the  precautions  he 
enjoins  the  Trustees  to  take  regarding 
the  conduct  of  those  who  attended  the 
Class,  it  is  indisputably  certain  that 
such  was  the  purpose  of  the  founder ; 
viz.  to  give  education,  at  a  low  rate,  to 
the  lower  classes  of  the  community;  and 
his  other  classes  are  as  evidently  intended 
for  the  public  at  large.  The  word  arti- 
ficer conveys  a  more  definite  idea  to  the 
mind  than  mechanic — the  former  imply- 
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ing  It  workman,  the  latter  a  Student  of 
Natural  Philosophy.  As  the  term  is 
now  understood,  some  of  the  members 
of  both  Institutions,  I  am  afraid,  would 
look  proud  were  they  termed  ai'tificers. 

I  should  think  enough  has  been  said 
to  prove  that  Professor  Anderson  is  en- 
titled to  the  honour  which  W.  G.  has 
assigned  him,  and  that  Dr.  Birkbeck 
and  his  friends  have  gratuitously  as- 
sumed them ;  but  I  have  still  a  few 
words  to  say  to  B.  regarding  his  hono- 
rai'y  patron  and  his  claims. 

Among  the  artificers  who  attended 
the  Class  in  the  College,  was  a  Mr. 
Smith,  a  gun-maker,  who  complained  to 
the  Professor's  operator  that  he  had 
little  time  to  change  his  dress  after  his 
labour  was  over,  and  suggested  the  pro- 
priety of  having  a  Class  where  they 
could  appear  without  such  transforma- 
tion. This  idea  was  communicated  to 
Mr.  Anderson,  and  met  with  his  ap- 
proval. His  "Will  embodied  this  ap- 
proval, by  establishing  the  Class  ^vhere  no 
Mathematical  reasoning  should  be  used  ; 
and,  if  this  was  not  the  first  establish- 
ment of  a  Mechanics'  Class,  I  should  be 
obliged  to  B.  to  tell  me  what  it  was. 
Mr.  Anderson's  operator,  who  is  still 
in  town,  and  can  prove  what  I  have 
said,  mentioned  this  to  Dr.  Garnet,  and 
the  matter  was  taken  into  consideration 
by  the  Trustees  before  Dr.  Birkbeck 
came  among  them,  and  Dr.  Garnet 
mentioned  it  to  him  ;  so  that  Dr.  Birk- 
beck has,  to  say  the  least  of  it,  great 
presumption  in  taking  any  merit  what- 
ever to  himself  in  the  matter.  So  much 
for  the  opinion  of  his  two  aged  friends, 
Black  and  Robertson. 

While  Dr.  Garnet  was  Professor,  the 
Classes  were  well  attended  by  the  pub- 
lic, including  mechanics,  who  paid  the 
fee  then  demanded  without  hesitation  ; 
but,  when  he  went  to  the  Royal  Insti- 
tution, (the  idea  of  which  had  been  taken 
from  Anderson's,)  and  Dr.  B.  came  in 
his  place,  the  mechanics  of  Glasgow 
found  that  his  abilities  were  not  such  as 
to  induce  them  to  pay  the  former  fee. 
The  Classes,  of  course,  fell  off;  and,  in 
order  to  recruit  them,  he  had  recourse 
to  the  expedient  of  giving  gratis  Lec- 
tures— but  even  this  could  not  court  po- 
pularity, and  he  at  last  gave  it  up  as 
not  worth  the  attention  he  had  bestowed 
on  it. 


B.  asks  why  this  Class  was  not  be- 
gun sooner,  if  contemplated  in  the  Will, 
and  he  will  find  an  answer  to  this  in 
the  clause  formerly  quoted ;  but  I  would 
ask  him  why  is  the  Mechanical  Draw- 
ing Class,  in  his  Institution,  which  was 
to  have  been  conducted  by  Mr.  Warren, 
not  yet  established  ?  The  answer  to  the 
former  is  much  easier  than  to  the  latter. 

B.  tells  us,  very  gravely,  that  the 
words  "  Manufacturers  and  Artificers" 
were  commented  on,  but  "  the  Class 
agreed,  with  the  Committee,  that  no- 
thing in  the  Will  gave  the  slightest 
countenance  to  the  notion  that  Profes- 
sor Anderson  contemplated  the  Mechan- 
ics* Class,"  from  which  admission  it  is 
evident,  that,  whatever  Messi-s.  Warren 
&  Co.  affirmed,  was  agreed  to  by  the 
Class,  however  absurd  it  might  be.  In- 
deed the  absurdity  of  the  whole  business, 
at  that  time,  is  evident  from  vWiat  they 
say  was  laid  before  the  Directors  and 
agreed  to  by  them — an  assertion  which 
carries  its  refutation  on  its  very  face. 
The  following  is  one  of  the  articles ; 
and,  because  (they  say)  the  Directors 
agreed  to  it,  and  afterwards  denied  it, 
they  found  it  necessary  to  secede — "  That 
the  apparatus  already  belonging  to,  or 
that  may  yet  be  purchased  by  the  Class, 
and  the  present  Library,  or  what  books 
may  yet  be  purchased,  shall  be  secured 
to  the  Mechanics  of  Glasgow  for  ever ; 
and,  should  they  at  any  time  find  it  ne- 
cessary to  withdraw  from  the  Institu- 
tion, they  may  remove  them  to  any  other 
place  they  think  pi'oper."  Now,  I  beg 
the  reader  to  observe,  that  all  the  pro- 
perty of  the  Institution  already  belongs 
to  the  public  at  large,  and  is  managed  by 
the  Trustees  for  them.  How,  then, 
could  they  give  the  property  of  the  pub- 
lic to  a  few  mechanics  ?  The  idea  was 
ridiculous  in  the  extreme.  The  pro- 
perty is  secured  to  the  mechanics  as  well 
as  to  the  other  divisions  of  the  public,  but 
can  never  be  removed  from  Anderson's 
Institution.  So  much  for  the  demands 
of  a  faction. 

I  have  now  done  with  B.  and  his 
patron ;  and,  whether  W.  G.  or  B.  are 
in  the  right,  I  leave  the  public  to  judge. 
Perhaps  B.  may  yet  favour  the  world 
with  some  "  dreams"  and  "  prophecies" 
on  the  subject. 

ALIQ.UIS. 
12th  January,  1825. 
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COLOMBIA. 


Institutions  for  Knmvledge. — In 
Colombia,  the  population  of  which 
is  reckoned  at  four  millions  of  in- 
habitants, there  are  eighteen  jour- 
nals, forty  new  schools  of  mutual 
instruction,  ten  colleges,  one  in  each 
of  the  chief  places  of  the  ten  depart- 
ments of  the  Republic,  and  three 
Universities,  at  Bogota,  Caraccas, 
and  Quito.  There  are  taught  in 
the  schools  all  the  sciences  cultiva- 
ted in  Europe,  except  political 
economy  and  the  mechanic  and  in- 
dustrious arts.  The  French  lan- 
guage is  there  particularly  cultivated : 
the  public  library  of  Bogota,  which 
is  composed  of  14,000  choice  vol- 
umes, contains  a  great  number  of 
French  works. 

Combustion  of  Iron  hy  Sulphur. — Dr. 
Hare  makes  this  experiment  in  the  fol- 
lowing manner: — A  gun-harrel  is  heat- 
ed red  at  the  butt  end,  and  a  piece  of 
sulphur  thrown  into  it ;  then  either 
blowing  through  the  barrel,  or  closing 
the  mouth  with  a  cork,  will  produce  a 
jet  of  sulphureous  vapour  at  the  touch- 
hole,  to  which  if  iron  wire  be  exposed,  it 
will  burn  as  if  ignited  in  oxygen  gas,  and 
fall  in  fused  globules  of  proto-sulphuret 
of  iron. 


Eruption  of  Sulphuretted  Hydrogen.  — 
A  singular  phenomenon  has  occurred  on 
the  river  Calfkiller,  near  the  salt-works, 
about  three  miles  from  Sparta,  (Turnaj) 
in  the  United  States  of  America.  A  co- 
lumn of  fire,  nearly  forty  feet  high,  rose 
from  the  waters  in  the  middle  of  the  river ; 
it  extended  over  a  space  of  fifty  roods,  and 
illuminated  objects  at  a  considerable  dis- 
tance,  the  tints   thrown   over    them    were 


red,  green,  yellow,  blue,  &c.  It  seems  to 
have  been  occasioned  by  a  sudden  burst  of 
sulphuretted  hydrogen,  which  was  inflamed 
by  the  approach  of  a  lighted  torch.  The 
liberation  of  the  gas  is  attributed  by  some 
to  the  operations  of  the  workmen  who 
were  looking  after  salt,  but  the  explanation 
seems  doubtful. — Revue  Encyclopedique. 


German  method  of  making  Flowers  grow 
in  Winter. — "  We  saw  off  such  a  branch 
in  any  tree  as  will  answer  our  purpose,  and 
then  lay  it  for  an  hour  or  two  in  a  running 
stream,  if  we  can  find  one  :  the  object  of 
this  is  to  get  the  ice  from  the  bark,  and 
soften  the  buds.  It  is  afterwards  carried 
into  one  of  our  warm  rooms,  and  fixed 
upright  in  a  wooden  box,  or  tub,  contain- 
ing water.  Fresh  burnt  lime  is  then  added 
to  the  water,  and  allowed  to  remain  in  it 
about  twelve  hours,  when  it  is  removed, 
and  fresh  water  added,  with  which  a  small 
quantity  of  vitriol  is  mixed  to  prevent  its 
putrefying.  In  the  course  of  some  hours 
the  blossoms  begin  to  make  their  appear^ 
ance,  and  afterwards  the  leaves.  If  more 
lime  be  added,  the  process  is  quickened; 
while,  if  it  be  not  used  at  all,  the  process  is 
retarded  ;  and  the  leaves  appear  before  the 
blossoms." 


Preservation  of  Vegetables.  — Vegeta- 
bles may  be  preserved  all  the  winter, 
particularly  French  beans ;  by  filling  a 
middle-sized  stewpan  with  young  peas, 
for  instance,  into  which  must  be  put  two 
or  three  table -spoonsful  of  sugar,  and  the 
stewpan  then  set  over  a  brisk  charcoal  fire. 
When  the  heat  begins  to  act,  stir  up  the 
peas  two  or  thr^  times ;  then,  as  soon  as 
they  begin  to  yield  water,  pour  them  out 
into  a  dish  to  drain.  Spread  them  out  on 
paper  in  an  airy  place,  not  exposed  to  the 
sun,  and  turn  them  frequently,  so  as  to  dry 
rapidly.  Guard  them  from  moisture,  and 
you  may  have  them  green  at  Christmas. — 
New  Monthly  Magazine. 
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IMPROVED  DRAG  FOR  LOWERING  GOODS. 


On  Lord  Lonsdale's  property,  near 
Whitehaven,  we  saw  a  very  excel- 
lent drag,  which  was  used  there 
for  lowering  coal  waggons,  on  an 
inclined  plane,  from  the  coal-hill  to 
the  wharf,  where  the  coals  were 
shipped.  The  angle  of  depression 
seemed  to  us  to  be  about  35*^,  and 
from  six  to  seven  waggons,  each 
containing  20  cwt.,  were  generally 
lowered  at  a  time.  We  have  given 
a  section  of  this  machine  in  fig.  1 
of  the  Plate.  I,  I,  is  the  section,  of  a 
shaft  on  which  the  several  wheels 
and  drums  are  fixed,  which  is  sup- 
ported and  turns  on  axis  at  I,  I. 
A,  is  a  drag- wheel,  which  is  clasped 
by  a  brake  in  order  to  retard  the 
motion  of  the  shaft.  B,  B,  are  two 
drum-wheels,  on  which  the  ropes 
are  coiled,  to  which  the  waggons 
are  attached ;  the  full  waggons  being 
lowered  by  the  one,^and  the  empty 
ones  pulled  up  by  the  other  alter- 
nately. C,  is  a  fly-wheel,  which 
regulates  th«  motion  of  the  shaft. 
G,  is  a  crank,  to  which  is  attached 
a  piston-rod,  having  a  joint  at  F, 
which,  by  the  motion  of  the  crank, 
works  the  piston  in  the  cylinder 
E.  H,  H,  are  two  cocks,  by  which 
the  air  can  be  admitted  or  expelled 
to  or  from  the  upper  or  lower  parts 
of  the  cylinder. 

In  lowering  the  full  waggons, 
notwithstanding  they  are  counter- 
poised by  the  empty  waggons  as- 
cending, so  gi-eat  is  the  inclination 
of  the  plane,  and  the  consequent 
velocity  with  which  the  waggons 
would  descend,  that  a  drag  is  abso- 
lutely necess?iry  to  retard  their 
motion.  For  this  pui-pose,  the 
wheel  A  was  used ;  but,  although 
a  run  of  water  was  made  to  fall  on 
it,  to  pi-event  it  taking  fire,  it 
was  in  constant  danger  of  doing 
so  from  the  great  friction,  and  was 
besides  inadequate  for  the  purpose. 
In  consequence  of  this  the  cylinder 
and  piston  E  was  used,  which  has 


been  found  to  be  a  most  effectual 
drag,  and   to  lower   the  waggons 
with  the  greatest  ease  and  security. 
The  manner  in  which  this  cylinder 
acts  as  a  drag,  is  very  easily  ex- 
plained.    It  is  air-tight,  of  course, 
and  when  the  cocks  at  H,  H,  are 
shut,  it  is  evident  the  piston  will 
remain    fixed    without     the    pos- 
sibility   of    moving;    and,    conse- 
quently, it  will  prevent  the  crank 
from   moving,    or   the    shaft  fi-om 
turning   round.     If,    however,  the 
two  cocks  be  opened,    the   air  is 
expelled  from  the  upper  part  of  the 
cylinder,  and  the  piston  is  gi-adually 
drawn  up  by  the  crank :  it  is  then 
pushed  down,  and  the  air  expelled 
from  the  bottom   of  the  cylinder. 
The  motion  of  the  cranks  thus  al- 
ternately raises  and  depresses  the 
piston,  and  the  resistance  of  the 
air  in  the  cylinder,  which  is  thus 
slowly   expelled,    alternately   from 
above  and  fi-om  below,  effectually 
retards  the  rotatory  motion  of  the 
shaft.     The  velocity  evidently  de- 
pends on  the  diameter  of  the  cocks ; 
and  it  can,  consequently,  be  regu- 
lated by  the  degi'ee  in  which  th«y 
are  opened. 

This  forms  an  exceedingly  simple 
and  effectual  drag,  and  might  be 
most  advantageously  used  in  lower- 
ing weights  from  wharfs  and  ware- 
houses. We  would  propose  as  an 
improvement,  however,  that  instead 
of  the  drag  wheel  A,  another  wheel 
and  piston  should  be  used  at  the 
end  I ;  and  that  the  crank  to  which 
it  is  attached  should  be  fixed  at 
right  angles  to  the  crank,  G.  It  is 
evident  that  when  the  crank  is  per- 
pendicular to  the  piston-rod,  it 
moves  through  a  certain  space  with- 
out giving  any  material  motion  to 
the  piston,  and  this  of  course  oc- 
currs  twice  in  one  revolution.  In 
beginning,  therefore,  to  give  motion 
to  the  rod,  a  sudden  impulse  is  given 
to  the  whole  machine,  by  the  im- 
27 
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mediate  action  of  the  piston :  and 
were  it  not  for  the  drag-wheel,  it 
(the  machine)  would  be  liable  to  be 
broken,  and  the  waggons  would  be 
allowed  to  move  with  their  full  ve- 
locity.    Were  the  additional  cylin- 


der and  piston  used,  however, 
which  we  suggest,  the  two  cranks 
acting  at  right  angles  to  one  ano- 
ther would  make  a  uniform  motion, 
and  entirely  prevent  this. 


IMPROVED  SELF-ACTING  PUMP. 


[At  the  request  of  some  of  our 
country  readers,  we  have  given  this 
plan  of  a  Self-acting  Pump.  We 
do  not  know  if  it  is  exactly  the  one 
they  mean,  but  it  is  decidedly  the 
best  we  have  seen.  If  they  find 
any  difficulty  in  the  application  of 
it,  we  shall  be  very  glad  to  give 
them  our  advice  on  the  subject, 
provided  they  write  us  particularly 
as  to  the  manner  in  which  they 
wish  to  use  such  a  pump,  and  the 
situation  in  which  they  mean  to 
use  it.] 

Description  of  an  Improved  Self- 
acting  Pump, 

A,  fig.  2,  is  a  cistern  filled  by 

B,  a  spring. 

C,  a  cistern  to  which  water  is  re- 
quired to  be  raised. 

D,  a  metal  (water-proof)  box,  12 
inches  square  and  4  inches  deep, 
placed  within  A,  and  near  the  top 
of  it. 

E,  a  pipe  of  half-inch  bore,  lead- 
ing from  the  top  of  A  to  the  bot- 
tom of  F. 

F,  a  metal  box,  similar  to  D. 

G,  a  pipe  of  half-inch  bore,  lead- 
ing from  the  top  of  F  to  the  top  of 
D,  the  upper  part  of  it  being  above 
the  level  of  B, 

H,  a  pipe  of  half-inch  bore,  lead- 
ing from  the  bottom  of  D  to  the 
bottom  of  C,  and  made  as  long  as 
from  R  to  S. 

I,  a  valve  (opening  upwards)  at 
the  mouth  of  the  pipe  H. 

K,  a  valve  (opening  upwards)  at 
the  bottom  of  D. 

L,  a  valve  (opening  upwards)  at 
the  bottom  of  F. 


M,  a  pipe  which  takes  the  over- 
flowing water  of  E  to 

N,  a  small  light  pan,  which,  if 
filled  with  water,  bears  down  O. 

O,  a  lever,  which,  when  pressed 
down  by  N,  opens  the  valve  L. 

P,  a  pin,  to  which  is  fastened  a 
piece  of  chain,  having  at  its  end  a 
flat  piece  of  leather,  which,  when  N 
is  pressed  down,  leaves  it,  and  opens 
a  hole  at  Q. 

Q,  a  hole  in  the  bottom  of  N, 
which  must  be  made  of  a  proper 
size,  for  the  purpose  of  letting  the 
water  escape  from  N,  in  the  same 
time  that  is  required  for  D  to  be 
filled  with  water  through  K. 

Mode  in  which  the  Pump  operates. 
The  vessels  D  and  F  being  full 
of  air,  the  water  of  A  runs  into  E, 
expels  the  air  from  F,  through  G 
and  D,  to  I,  and  fills  E,  F,  and  G, 
to  the  level  of  B.  It  then  runs 
over  at  R  into  the  pipe  M,  fills  N, 
which  is  borne  down  by  the  weight 
of  water,  and  opens  L  and  Q,  as 
above  described ;  the  vessel  F  then 
empties  itself  at  L,  is  filled  with  air 
from  D,  through  G,  and  D  is  filled 
with  water  through  K.  In  the  same 
time,  N  is  emptied  through  Q,  and 
returns  to  its  place,  allowing  L  to 
shut,  and  leaving  F  and  G  full  of 
air.  The  water  continues  running 
through  E,  expels  the  air  from  F, 
through  G,  into  D,  which  air  ex- 
pels the  water  from  D,  through  H, 
up  to  C,  until  F  and  G  are  filled 
with  water,  and  D  with  air,  when 
the  machine  is  found  in  the  same 
state  as  at  first,  F  and  G  being  filled 
to  the  level  of  B* 
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This  self-acting  pump  may  be 
applied  to  many  uses.  If  a  person 
has  a  spring  which  supplies  his 
house  with  water  at  the  level  of  the 
middle  storey,  he  may  place  F  in 
the  kitchen,  and  C  in  the  bed-room, 
aad  every  gallon  of  water  used  in 
the  kitchen,  will  give  a  correspond- 
ing gallon  (or  very  nearly  so,)  in 
the  bed -room. 

In  using  this  pump,  the  pipe  E 
may  be  supplied  with  impure  or 
even  very  dirty  water,  and  the 
whole  of  the  spring  B  will  be  raised 
to  C,  instead  of  half  of  it  being  per- 
haps wasted  at  L;  and  in  this  man- 
ner any  spring  may  be  pumped  up 
to  the  requisite  level  without  one 
drop  being  lost,  merely  by  forming 
a  dam,  or  lead,  as  in  mills,  and  ob- 
taining a  fall  for  a  part  of  the  water 
equal  to  the  height  to  which  it  is 
requisite  to  pump  up  the  spring. 


It  is  not  necessary  that  R  should 
be  on  a  level  with  B.  It  may  be 
far  above  or  below  it,  and  the  effect 
will  be  nearly  the  same.  The  water 
will  rise  a  shigh  above  D  as  from 
R  to  S. 

The  rain-water  collected  on  the 
top  of  a  house,  will  pump  up  a  cor- 
responding quantity  of  pure  water 
from  a  well  as  deep  as  the  house  is 
high  ;  but  this  pump  will  be  found 
most  useful  where  a  large  body  of 
water  is  to  be  raised  through  a 
small  height. 

The  great  superiority  of  this 
pump  consists  in  its  acting  almost 
entirely  without  friction. 

A  pump  of  the  above  dimensions, 
(which  are  very  diminutive,)  conti- 
nued working,  without  being  touch- 
ed, for  three  months,  and  raised 
eight  hogsheads  of  water  every 
day. 


DOUBLE  OVE 

To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen,  —  The  following 
method  of  employing  the  weight  of 
water  in  moving  machinery,  will, 
if  theory  and  practice  agree  in  this 
case,  increase  the  effect  one  half 
more  than  the  common  water 
wheel. 

It  may  easily  be  shown  that  in 
the  case  of  the  overshot  wheel,  the 
efficient  power  is  only  about  two- 
thirds  of  that  which  the  water  is 
capable  of  exerting,  when  properly 
employed ;  and  this  arises  from  the 
circumstance  that  the  weight  of 
the  water  acts  under  a  meclianical 
disadvantage,  except  when  in  the 
same  horizontal  line  with  the  centre 
of  the  wheel.  By  the  following 
method,  it  will  be  found  that  the 
water  always  acts  at  the  same  dis- 
tance from  the  vertical  line  passing 
through  the  centre,  and  it  will, 
therefore,  exert  one-half  more  power 
than  in  the  overshot  wheel. 


RSHOT  WHEEL. 

Suppose  A,  B,  fig.  3,  of  the 
Plate,  to  be  the  height  of  the  fall, 
and  C,  D,  E,  a  wheel  whose  centre 
is  in  the  same  horizontal  line  with 
A ;  L,  M,  N,  O,  and  C,  P,  K,  K, 
are  two  chains  passing  round  the 
wheels,  C,  D,  E,  F,  (i,  H,  with 
rings  that  pass  upon  nobs  or  teeth 
on  the  wheel,  C,  D,  E.  To  these 
chains  the  buckets  are  fixed,  and  it 
is  obvious  that  the  water  in  falling 
from  A  to  B,  in  a  vertical  direction, 
always  acts  at  the  same  distance 
from  the  vertical  line,  passing 
through  the  centre  of  the  two 
wheels. 

The  wheel  C,  D,  E,  does  not 
require  to  be  large.  If  it  be  very 
small,  however,  the  friction  upon 
its  axis  will  bear  a  greater  propor- 
tion to  the  power  of  the  water,  and 
occasion  a  greater  loss  of  ])ower, 
and  if  it  be  too  large,  its  inertia 
will  produce  a  similar  eflVct. 
I  am,  Gentleimen,  youi's,  &c. 
A.  B* 

Dollar,  11th  Jan.  1825. 
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PORTABLE  GAS  LAMP. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — I  send  you  a  plan 
for  burning  gas,  contained  in  a  port- 
able vessel,  with  an  equal  flame. 
A,  B,  C,  D,  (fig.  4.)  is  the  vessel,  E 
the  opening  at  which  the  gas  is  forc- 
ed in,  by  means  of  a  pump,  and  F  is 
the  jet  at  which  it  escapes  and  is 
consumed.  H,  I,  is  a  bar  to  sup- 
port the  glass  tube  K,  S,  L,  open 
only  at  one  end.  The  space  from 
K,  to  the  float  P,  contains  mercury. 
The  two  floats,  P  and  R,  are  con- 
nected by  the  string  or  chain  X,  Y; 
and  to  the  top  of  the  float  R  the 
stout  wire  Z,  Z,  Z,  is  attached  per- 
pendicularly. To  the  top  of  this 
wire  is  affixed  a  cubical  piece  of 
metal,  shaped  on  all  sides  like  a 
wedge.  This  is  contained  in  a  kind 
of  box  marked  3,  3,  3,  3,  which  is 
also  shaped  wedge-like,  but  with  a 
greater  angle  at  the  bottom ;  4,  4, 
are  two  metal  plates,  each  exactly 
the  same  size  as  one  side  of  the 


box.  These  plates  are  to  be  push- 
ed backwards  or  forwards  by  the 
screws  5,  5,  till  the  aperture  is  ad- 
justed, when  the  ends  of  the  screws 
may  be  cut  off. 

Now,  suppose  the  cubical  vessel 
A,  B,  C,  D,  empty  of  gas,  the  mer- 
cury in  the  tube  is  alike  high  at 
both  surfaces.  The  forcing  pump 
is  applied  at  E ;  and,  as  the  gas  is 
condensed,  it  compresses  the  air  in 
the  end  of  the  tube  at  K :  of  course 
the  mercury  rises,  carrying  the  float 
P  up  along  with  it ;  the  other  ball 
is  drawn  down,  and  brings  down 
with  it  the  wire  Z,  which  gradually 
stops  the  opening  at  the  top  of  the 
wire ;  and,  as  the  gas  contained  is 
diminished,  the  pressure  will  be 
taken  oif  the  surface  of  the  mercury 
at  R,  the  air  at  K  will  expand,  and 
raise  the  wire  Z,  and  enlarge  the 
opening. 

I  am,  Gentlemen,  your's,  &c. 
James  Jones. 

Bdinburgh,  1285. 


DESCRIPTION  OF  THE  SYMPIESOMETER. 


The  principle  of  the  Sympiesome- 
ter,  which  is  represented  in  one  of 
its  forms  in  the  Plate,  fig.  5,  con- 
sists in  employing  an  elastic  fluid 
or  gas,  different  from  air,  and  any 
liquid,  excepting  quicksilver,  which 
neithw  acts  upon  the  gas  which  it 
confines,  nor  is  perceptibly  acted 
upon  by  the  air,  to  the  contact  of 
which  it  is  in  some  measure  ex- 
posed. Hydrogen  gas,  azotic  gas, 
or  any  of  the  gasses  not  liable  to  be 
absorbed  by  the  inclosing  fluid,  may 
be  used ;  but  I  prefer  hydrogen  gas 
as  superior  to  any  other  that  I  have 
tried.  The  liquid  which  answers 
best  is  an  unctuous  oil,  or  a  mix- 
ture of  unctuous  and  volatile  oils. 
I  consider  almond  oil,  coloured 
with  ancusa  root,  as  the  most  eli- 
gible. 

The  Sympiesometer  consists  of 


a  tube  of  glass.  A,  B,  C,  of  about 
18  inches  long,  and  0.7  of  an  inch 
diameter  inside,  terminated  above 
by  a  bulb.  A,  about  two  inches  long 
inside,  and  half  an  inch  diameter; 
(but  this  will  vary,  as  the  instru- 
ment is  requu'ed  to  have  a  greater 
or  lesser  range;)  and,  having  the 
lower  extremity,  B,  bent  upw^ard, 
and  expanding  into  an  oval  cistern, 
C,  open  at  top. 

The  bulb  A,  at  the  upper  end 
of  the  tube,  is  drawn  to  a  slender 
thread,  and  is  at  first  left  open.  In 
order  to  introduce  the  gas  and  oil, 
I  fill  the  bulb  and  tube  with  quick- 
silver :  Then,  holding  the  tube  ho- 
rizontal, a  communication  is  formed 
between  a  gasometer,  containing 
the  gas  to  be  used,  and  the  slender 
pipe  at  the  end  of  the  bulb  A,  by 
means  of  a  flexible  tube.     As  th« 
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tube  is  brought  to  a  vertical  posi- 
tion, the  quicksilver  flows  out  till 
it  descends  in  the  tube  to  the  level 
of  the  top  of  the  cistern,  and  the 
gas  enters  to  supply  its  place.  The 
slender  pipe  is  then  to  be  sealed 
hermetically  close  to  the  bulb  A, 
by  a  touch  of  the  flame  of  a  blow- 
pipe. 

The  tube  A,  B,  C,  is  now  to  be 
inverted,  and  the  mercury  poured 
out  of  the  cistern  C,  allowing  the 
column  which  occupies  the  tube 
to  run  towards  the  bulb,  to  prevent 
the  escape  of  the  gas.  The  tube 
being  again  turned  into  a  vertical 
position,  the  portion  of  quicksilver 
which  remains  is  removed,  by  pour- 
ing some  of  the  oil  over  it,  and 
heating  the  gas,  until,  by  its  ex- 
pansion, it  forces  the  column  of 
quicksilver  which  is  left  at  the 
lower  end  of  the  tube,  into  the  cis- 
tern ;  then,  holding  the  tube  nearly 
horizontal,  the  oil  will  enter  as  the 
g-as  cools,  and  the  remaining  quick- 
silver nuay  be  poured  out  of  the 
cistern  C. 

The  inclosed  gas  which  has  thus 
been  introduced,  changes  its  bulk, 
or  occupies  more  or  less  space,  ac- 
cording to  the  pressure  of  the  at- 
mosphere upon  the  surface  of  the 
oil  in  the  cistern  C.  The  scale  tw, 
n,  for  measuring  the  change  in  the 
bulk  of  the  gas  occasioned  by  a 
change  of  pressure,  is  formed  ex- 
perimentally, by  placing  the  instru- 
ment in  an  air-tight  glass-case, 
along  with  an  accurate  barometer 
and  thermometer. 

The  glass-case  is  funiished  with 
a  condensing  and  exhausting  sy- 
ringe, by  which  any  density  may 
be  given  to  the  inclosed  gas,  so  as 
to  sujjport  a  column  of  quicksilver 
in  the  barometer  of  28,  29,  30,  or 
any  other  required  number  of  inches. 
The  lieight  of  the  oil  in  the  tube  of 
the  Sympiesonieter  corresponding 
to  these  points  being  marked  on  its 


scale,  and  the  spaces  between  being 
divided  into  a  hundred  parts,  these 
parts  con-espond  with  hundredths 
of  an  inch,  on  the  scale  of  the  mer- 
curial barometer. 

As  the  bulk  of  the  gas  is  altered 
by  any  change  that  takes  place  in 
the  temperature  of  the  atmosphere, 
it  is  necessary  to  apply  a  correction 
on  this  account.  For  this  purpose, 
the  principal,  or  barometric  scale, 
m,  n,  is  made  to  slide  upon  ano- 
ther scale,  o,  p,  placed  either  below 
it  or  on  one  side  of  it,  which  is 
divided  into  degrees  and  parts,  so 
as  to  represent  the  change  of  bulk 
in  the  gas  produced  by  a  change  of 
temperature  under  the  same  pres- 
sure, and  corresponding  to  the  de- 
gree of  a  common  thermometer  at- 
tached to  the  instrument. 

This  scale  is  constnicted  in  the 
same  manner  as  the  scale  of  a  com- 
mon thermometer,  by  changing  the 
temperature  of  the  bulb  while  the 
pressure  is  the  same,  and  noting 
the  range  of  the  oil  occasioned  by 
it. 

In  using  the  instrument,  observe 
the  temperature  by  the  thermome- 
ter, and  set  the  index  which  is 
upon  the  sliding  Sympiesometer 
scale,  opposite  to  the  degree  of 
temperature  upon  the  fixed  scale ; 
and  then  the  height  of  the  oil,  as 
indicated  on  the  sliding  scale,  will 
be  the  pressure  of  the  air  required. 

When  the  height  of  ow-q  place 
above  another  is  to  be  measured  by 
the  diminution  of  the  pressm-e  of 
the  atmosphere,  another  correction 
is  necessary  to  insure  perfect  accu- 
racy in  all  instruments  indicating 
this  change,  because  the  pressure 
of  a  given  altitude  varies  according 
to  its  humidity  of  moisture. 

A  new  Hygrometer  has  there- 
fore been  added  to  the  Sympieso- 
meter by  the  inventor,  of  which  we 
shall  give  a  description  in  an  eai'ly 
Number. 
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ACCOUNT  OF  THE  ERECTION  OF  THE  BELL  ROCK 
LIGHT-HOUSE. 


(Continued  from 

In  the  progress  of  the  works  in  the 
Summer  of  1808,  a  considerable 
addition  was  necessary  to  the  ship- 
ping estabHshment.  Besides  the 
floating  Hght-ship  which  had  been 
moored  oft'  the  rock,  a  schooner  of 
80  tons  was  provided  as  the  prin- 
cipal tender.  Stone-lighters  of  40 
tons  were  also  provided  for  the  con- 
veyance of  materials;  and  three 
praam  boats,  each  capable  of  car- 
rying about  10  tons  upon  deck. 
These  last  were  employed  for  re- 
moving the  stones  from  the  lighters 
anchored  off  the  rock  to  the  wharfs 
and  cranes  on  the  rock.  They  were 
doubly  fortified  by  a  water-tight 
ceiling,  or  lining,  in  case  of  damage 
by  being  grounded  upon  the  rock, 
and  were  farther  prepared  for  the 
worst  by  a  number  of  empty  casks, 
which  were  stowed  under  deck,  and 
were  of  themselves  capable  of  keep» 
ing  the  praams  afloat.  There  were 
also  several  attending  boats  for 
transporting  the  artificers  from  the 
tender  to  the  rock,  and  one  of  them 
was  fitted  up  as  a  life-boat  upon 
Gratehead's  principle.  The  moor- 
ings of  the  various  craft  consisted 
of  chains,  with  cast-iron  mushroom 
anchors,  admirably  adapted  to  the 
situation.  Tracks  of  iron  railways 
were  laid  upon  one  level,  along  tiie 
rough  and  uneven  surface  of  the 
rock,  on  which  the  great  blocks  of 
stone  were  wheeled  upon  waggons 
also  constructed  chiefly  of  cast-iron. 
The  little  wharfs  were  provided 
with  cranes  adapted  to  the  peculi- 
arities of  the  respective  situations. 
A  descriptive  account  is  given  by 
Mr.  Stevenson,  in  his  work,  of  the 
various  cranes,  sling-carts,  stone- 
jack,  winch-machine,  and  Lewis-bat 
for  quarrying  purposes,  of  the 
moulds  for  stone-cutters,  pumps,  and 
other  machinery,  in  a  detailed  man- 
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ner,  extremely  interesting  to  the  en- 
gineer and  the  architect. 

It  is  not  a  little  surprising  to  see 
how  pleasantly  and  cheerfully  the 
workmen  spent  their  time,  notwith- 
standing the  extraordinary  dangers 
and  difficulties  to  which  they  were 
continually  exposed ;  and  they  ap- 
pear to  have  been  perfectly  con- 
tented with  the  rations  of  provi- 
sions, the  pay,  and  the  premiums 
which  they  received.  At  first,  the 
whole  time  of  flood-tide  was  a  pe- 
riod of  leisure.  During  such  pe- 
riods, the  amusements  to  which  the 
men  resorted  were  as  various  as 
their  inclinations.  Some,  fond  of 
reading,  were  busily  "engaged  at 
their  books ;  some,  who  were  more 
musically  inclined,  played  the  violin 
or  the  flute;  and  others  amused 
themselves  by  fishing.  The  great 
evil,  however,  of  which  they  all 
complained,  and  which  time  itself 
hardly  cured,  was  sea  -  sickness. 
Every  nerve  was  therefore  strained 
to  erect  a  barracks  for  their  accom- 
modation upon  the  beams  on  the 
rock,  which  was  at  once  to  relieve 
them  from  the  constant  liability  to 
sickness,  and  from  the  danger  and 
perplexity  of  the  movements,  both 
by  night  and  day,  in  boats  to  and 
from  the  rock.  The  force  of  habit, 
however,  under  such  perilous  cir- 
cumstances, is  finely  exemplified  in 
the  testimony  borne  by  Mr.  Ste- 
venson to  the  readiness  with  which 
men,  little  versant  in  sea  affairs, 
were  brought  to  embark  with  ala- 
crity, and  to  work  with  the  tool  in 
one  hand,  and  the  lighted  torch  in 
the  other,  on  a  solitary  sunken 
rock,  at  midnight,  and  in  darkness, 
amidst  the  howling  of  the  wind  and 
the  roaring  of  the  waves.  The 
scenes  witnessed,  and  the  peril  of 
their  situation,  must  have  been  often 


424 


THE  GLASGOW 


fearful,  "  On  one  occasion,"  says 
Mr.  Stevenson,  "  the  wind  being 
at  south-west,  we  had  a  pretty 
heavy  swell  of  sea  upon  the  rock, 
and  some  difficulty  attended  our 
getting  oiF  in  safety,  as  the  boats 
got  a-ground  in  the  creek,  and  were 
in  danger  of  being  upset.  Upon 
extinguishing  the  torch-lights,  about 
twelve  in  number,  the  darkness  of 
the  night  seemed  quite  horrible; 
the  water  being  also  much  charged 
with  the  phosphorescent  appearance 
which  is  familiar  to  every  one  on 
ship-board ;  the  waves,  as  they  dash- 
ed upon  the  rock,  were  in  some 
degree  like  so  much  liquid  flame. 
The  scene,  upon  the  whole,  was 
truly  awful." 

By  strenuous  and  unremitting 
exertions,  the  beacon -house  was 
erected,  and  the  foundation-pit  of 
the  building  prepared,  by  the  mid- 
dle of  the  month  of  July,  in  this 
the  second  season  of  the  work.  The 
foundation  had  the  appearance  of  a 
great  circular  platform,  of  compact 
red  sand-stone,  measuring  42  feet 
in  diameter,  surrounded  by  an  irre- 
gular margin  of  rock,  rising  from  1 8 
inches  to  five  feet.  In  the  work- 
yard  at  Arbroath,  where  the  ma- 
terials were  prepared,  the  first  and 
second  courses  of  the  light-house 
now  lay  ready  for  being  shipped  for 
the  rock.  Each  stone  was  accu- 
rately marked,  so  that  its  relative 
position  in  the  building  on  the  rock 
could  at  once  be  recognised.  The 
stones  were  cut  of  a  dove-tail  form, 
on  a  plan  similar  to  those  of  the 
Eddystone  light-house.  The  foun- 
dation stone  at  the  Bell  Rock  was 
laid  by  Mr.  Stevenson,  with  ma- 
sonic ceremony,  on  the  10th  of  July, 
1808.  "  Whether  we  consider," 
he  remarks,  "  this  building  as  an 
erection  of  great  difficulty,  or,  in  a 
nautical  point  of  view,  as  adding 
Oiuch  to  the  comfort  and  protec- 
tion of  the  mariner,  and  safety  of 
property,  upon  a  range  of  coast  ex- 


tending to  almost  the  whole  eastern 
shores  of  Great  Britain,  its  import- 
ance is  evident.  If  it  be  proper, 
therefore,  on  any  occasion  to  at- 
tach importance  to  the  act  of  laying 
the  first  stone  of  a  public  building, 
that  of  the  Bell  Rock  light-house 
cannot  be  said  to  yield  to  any  in 
point  of  interest,  either  for  the  pe- 
culiarity of  its  situation  or  the  utility 
of  its  object.  Under  these  consi- 
derations, it  is  obvious,  that  but  for 
the  perilous  and  uncertain  nature 
of  any  arrangement  that  could  have 
been  made  for  the  ceremony,  in- 
stead of  its  having  been  performed 
only  in  the  presence  of  those  imme- 
diately connected  with  the  v/ork, 
and  a  few  accidental  spectators  from 
the  neighbouring  shores,  counting 
in  all  about  eighty  pei-sons,  many 
thousands  would  have  attended  upon 
an  occnsion  which  must  have  called 
forth  the  first  dignitaries  of  the  coun- 
try, in  conferring  the  highest  hon- 
ours of  masonry.  The  writer  may, 
however,  confidently  affirm,  that, 
situate  as  the  rock  was,  nothing 
could  add  to  the  sensation  felt  by 
all  present,  in  having  now  got  mat- 
ters in  so  advanced  a  state  as  to  be 
able  to  commence  the  building  ope- 
rations." After  this  period  the  work 
went  on  with  much  alacrity,  from 
ten  to  twenty  blocks  of  stone  being 
generally  laid  in  the  course  of  a 
tide.  Owing  to  the  use  of  cranes 
instead  of  the  mere  ordinary  appa- 
ratus of  their  poles,  much  precision 
and  facility  were  given  to  the  ope- 
rations of  the  builders,  and  by  the 
latter  end  of  September  the  worlca 
were  brought  to  a  conclusion  for 
the  season, 

"  The  building  being  now  on  a 
level  with  the  highest  part  of  the 
margin  of  the  foundation -pitj  or 
about  five  or  six  inches  above  the 
lower  bed  of  the  foundation-stone, 
is  computed  at  388  tons  of  stone ; 
consisting  of  400  blocks  connected 
with  738  oaken  trenails,  and  1215 
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wooden  wedges.  The  number  of 
hours  of  low-water  work  upon  the 
rock,  this  season,  was  265,  of  which 
number  only  80  was  employed  in 
building.  It  was,  farther,  highly 
satisfactory  to  find  that  the  appara- 
tus, both  in  the  work-yard  at  Ar- 
broath and  also  the  craft  and  build- 
ing apparatus  at  the  rock,  were 
found  to  answer  every  purpose 
much  beyond  expectation.  The 
operations  of  this  season,  therefore, 
afforded  the  most  flattering  pros- 
pects of  the  practicability  of  com- 
pleting the  solid  part  of  the  build- 


ing, or  30  feet  of  the  ligbt-h( 
in  the  course  of  another  year." 

The  builders  returned  to  their 
barracks,  and  work -yard  at  Ar- 
broath, for  the  winter ;  and,  on  the 
tender's  entering  that  harbour,  the 
artificers  were  greeted  with  cheers 
from  their  friends  and  comrades  on 
shore,  who  thronged  upon  the  quays 
to  welcome  their  return.  This 
season's  success,  however,  was 
chequered  with  a  cross  accident,  in 
the  loss  of  a  sailor  from  one  of  the 
stone-lighters. 

fTo  he  continued.) 


EXPEDITIOUS  METHOD  OF  CONVEYING  MAILS. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — The  following  is 
a  plan  for  the  conveyance  of  Mails, 
more  powerful  and  rapid  than  any, 
I  believe,  hitherto  suggested  ;  and 
at  no  period  has  there  been  such  a 
spirit  for  enterprise,  and  such  a  pro- 
bability of  carrying  such  a  plan  into 
execution. 

Dispatch  is  said  to  be  the  life  of 
commerce,  and  no  pains  or  expense 
have  been  spared  to  give  facility  to 
communication  between  one  place 
and  another.  Roads  and  carriages 
have  been  progressively  improving, 
and  animals  are  now  urged  to  their 
utmost ;  so  that  little  more  can  be 
effected  by  these  means,  Among 
other  modes  of  conveying  intelli- 
gence, the  modern  invention  of  the 
telegraph  is  the  principal ;  but  it  is 
not  adapted  to  the  pui-poses  of  com- 
merce. 

I  observe  an  extract  in  No.  LIV. 
Vol.  II.  which  contains  some  cari- 
ous speculations  on  the  transmission 
of  sounds  to  any  distance  through 
tubes  ;  but  the  idea  is  not  new.  I 
have  been  familiar,  since  my  child- 
hood, with  a  story  of  the  Romans 
using  that  method  of  conveying  in- 
teDigence  at  the  ivall  of  Antoninus, 


,  or  Graham's  Dyke,  which,  as  is 
well  known,  was  a  line  of  forts, 
with  a  ditch  and  mound,  from  one 
to  another.  It  is  said  there  were 
earthen  tubes  concealed  in  the  wall, 
through  which  they  spake  from  one 
fort  to  another.  This  mode  of  con- 
veying intelligence  is  no  better 
adapted  to  commerce  than  the  tele- 
graph ;  and,  in  every  other  respect, 
is  far  inferior  to  it. 

The  plan  I  propose,  is  to  impel 
hollow  balls,  containing  the  letters, 
through  pipes  similar  to  those  for 
conveying  gas  or  water,  or  to  pro- 
ject them  through  the  air  by  an  ade- 
quate power,  such  as  condensed  air, 
steam,  or  gunpowder.  In  using  the 
two  latter,  as  they  act  by  a  single 
impulse,  the  pipes  might  only  he 
continued  to  vs^here  the  impulse 
ceased,  and  the  passage  widen  into 
a  kind  of  tunnel,  with  a  smooth 
bottom,  so  that  the  air  might  the 
easier  give  way,  allowing  the  baB 
to  proceed  by  the  momentum  it  had 
acquired,  with  the  least  possible  ob- 
struction. In  using  air  for  driving 
forward  the  balls,  a  small  steam  en- 
gine would  be  required  at  each  sta- 
tion, which  might  act  either  by 
highly  condensed  air,  or  on  the  prin- 
ciple of  blowing  with  an  equcd  and 
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continued  blast,  drawing  the  air 
flora  the  pipes  behind,  and  forcing 
it  into  those  before.  By  the  latter 
method,  the  progress  of  the  ball 
could  be  continued  to  any  distance, 
were  interruption  not  necessary  for 
sending  off  lateral  branches.  If  a 
powerful  impulse  were  employed, 
the  commencing  pipe  at  each  sta- 
tion would  require  to  be  very  strong, 
or  a  kind  of  cannon ;  but  pipes,  all 
of  the  same  strength,  would  be  suf- 
ficient, if  a  regular  continued  blast 
were  prepared.  In  any  of  these 
methods,  there  would  be  an  aper- 
ture in  the  pipe  to  admit  the  ball, 
with  a  strong  cover,  air-tight,  that 
might  be  fastened  in  an  instant. 
The  ball  being  packed  with  the  let- 
ters, the  keeper  of  the  station  would 
place  it  in  the  tube,  shut  the  cover, 
let  on  the  power,  and  it  would  be 
off  in  an  instant.  When  it  arrives 
at  the  next  station,  let  it  set  off  an 
alarum  bell,  or  fall  into  a  vessel 
with  sufficient  noise  to  put  the 
keeper  on  the  alert;  who,  having 
his  pipe  open,  ready  to  receive  the 
ball,  puts  it  in  its  place,  and  lets  it 
off  as  before.  Supposing  the  main 
pipes  15  inches  diameter,  a  hollow 
sphere,  or  ball,  same  size,  might 
probably  contain  nearly  1000  let- 
ters, one  of  which  might  be  dis- 
patched as  soon  after  another  as 
was  found  necessary. 

If  the  blowing  principle  were  pre- 
ferred, the  engine  might  work  an 
air  cylinder  similar  to  those  of  a 
blast  furnace,  for  the  purpose  of 
impelling  a  current  of  air  through 
the  pipes,  and  the  ball  along  with 
it.  This  principle  may  be  under- 
stood by  the  amusement  of  blowing 
peas,  &c.  through  a  tube,  often 
practised  by  boys,  to  the  annoyance 
of  others.     There  is  little  doubt  of 


the  practicability  of  projecting  the 
balls  through  the  air  by  cannon, 
without  the  expense  of  pipes  of  any 
kind ;  for  in  this  case  the  cannon 
could  be  immoveably  fixed,  so  as 
always  to  throw  the  ball  to  the  same 
spot,  allowing  for  other  circum- 
stances causing  some  deviation ;  the 
utmost  extent  of  which  might  be 
included  in  a  space  of  ground  railed 
or  walled  in,  the  surface  of  which 
might  be  made  to  decline  to  the 
next  cannon  and  keeper's  lodge,  so 
that  the  ball  would  roll  to  hand 
wherever  it  lighted.  Either  gun- 
powder or  steam  might  be  employ- 
ed: assuredly  this  would  be  a  much 
pleasanter  use  of  the  former  of  these 
tremendous  engines  than  the  de- 
struction of  mankind. 

It  would  be  tedious  to  enumerate 
all  the  advantages  of  these  plans ; 
but,  besides  the  immense  saving  of 
time,  they  would  not  be  subject  to 
interruption  from  storms,  floods, 
robberies,  and  other  causes.  It  may 
be  objected,  that  if  I  thought  the 
above  plan  valuable,  I  would  not 
thus  publish  it,  without  securing 
any  advantage  from  it.  To  this  I 
answer,  from  its  nature  it  cannot 
be  carried  into  effect  but  by  the 
Government,  or  by  Joint  Stock 
Companies,  with  the  concurrence 
of  Government,  which  sufficiently 
secures  any  consideration  the  in- 
vention of  it  might  merit. 

As  to  any  person  publishing  a 
version  of  it,  in  their  own  name,  a 
month  afterwards,  as  has  recently 
been  done  with  another  invention, 
it  is  not  easy  to  prevent  this,  if 
they  are  ambitious  of  the  reward 
such  an  attempt  is  likely  to  receive. 

I  am,  Gentlemen,  your's,  &c. 
G.  M. 

Glasgow,  17th  January,  1825. 


IMPROVEMENT  ON  POWER- LOOMS. 

A  VERY  ingenious  townsman  has,      ment  on  the  Power-Loom,  by  which 
it  is  said,  made  a  valuable  improve-      the  aid  of  steam,  or  any  other  agent, 
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except  the  person  attending  the 
looms,  is  dispensed  with  in  driving 
thera.  We  have  not  been  able  to 
obtain  any  particulars  as  to  this  im- 
provement, and  no  one,  it  seems,  is 
allowed  to  see  it ;  but  it  consists  in 
enabling  the  woman,  or  boy,  who 
attends  the  two  looms  on  the  pre- 
sent plan,  to  drive  them  as  well  as 


attend  to  them  and  keep  them  in 
order.  This  will  be  making  one  do 
the  work  of  two,  and  will  prevent 
the  necessity  of  using  steam  in 
these  mills  at  all.  It  will  therefore 
be  a  great  saving  of  expense  if  it  is 
found  to  succeed,  but  we  doubt 
very  much  the  whole  aflfair. 


LONDON  MECHANICS'  INSTITUTION. 


The  pleasant  feelings  with  which 
the  commencement  of  this  Institu- 
tion was  contemplated,  have  been 
greatly  lessened  by  its  subsequent 
success.  At  first  the  Mechanics 
of  London  flocked  to  it  in  great 
numbers ;  but  it  seems,  of  late,  they 
have  lamentably  decreased  in  their 
attendance.  From  any  thing  we 
can  learn,  the  radical  fault  in  the 
Regulations  of  that  Institution  is 
allowing  the  rich  and  the  wealthy 
to  have  any  share  in  its  manage- 
ment. At  first,  but  a  limited  num- 
ber were  to  be  admitted  into  the 
Committee,  but  this  Regulation  has 
not  been  attended  to,  and  the  man- 
agement has  been  almost  entirely 
taken  out  of  the  hands  of  the  work- 
ing Mechanics,  for  whose  benefit 
and  instruction  it  was  originally  in- 
tended. This  was  a  vital  error. 
If  there  was  any  wish  that  the  In- 
stitution should  succeed,  or  that  it 
should  prove  useful  for  diffusing 
knowledge  among  the  working 
classes,  it  should  have  been  left  en- 
tirely in  their  own  hands.  There 
should  have  been  no  great  men  to 
wither  it  with  their  patronage ;  no 
wealthy  men  to  injure  it  with  their 
liberality.  It  should  have  been  left 
entirely  to  the  management  of  those 
who  were  principally  interested  in 
its  welfare.  The  intention  on  the 
part  of  those  who  interfered,  we 
believe,  was  good :  but  it  was  mis- 
taken kindness.  The  Glasgow  Me- 
chanics' Institution  had  no  great 
men  to  overwhelm  it  in  its  infancy, 


with  the  weight  of  their  well-inten- 
tioned patronage  :  it  received  little, 
or  rather  no  assistance  from  the 
wealthy.  It  was  projected,  and 
carried  into  effect,  we  may  say,  al- 
most exclusively  by  operative  Me- 
chanics, and  its  success  has  been 
triumphant.  Some  attempts  were 
made  at  interference  with  its  con- 
cerns, but  they  were  firmly  and 
strenuously  resisted.  The  inter- 
ference of  persons  not  properly  con- 
cerned is  carefully  guarded  against 
in  the  Laws  of  the  Institution.  An 
honorary  patron  has  no  doubt  been 
nominated,  and  the  honour  has  been 
bestowed  on  one  most  worthy  of  it, 
Dr.  Birkbeck,  but  he  has  no  vote 
nor  right  to  interfere  in  their  pro- 
ceedings. The  Glasgow  Gas-work- 
men's Institution,  an  account  of 
which  we  presented  to  our  readers 
in  a  late  Number,  owes  its  success 
to  the  same  cause.  The  men  have 
the  entire  management  of  it  them- 
selves: the  proprietors  do  not  in- 
terfere with  it  in  the  smallest  de- 
gree. At  the  commencement  of 
that  Institution,  a  desire  was  ex- 
pressed by  the  members,  in  the 
height  of  their  gratitude  to  Mr. 
Neilson,  who  had  originally  sug- 
gested the  idea  to  them,  to  appoint 
him  President  of  the  Institution  for 
life ;  but,  abundantly  conscious  of 
the  deadening  effect  which  this 
would  have,  it  was  firmly  resisted 
by  him  ;  and  the  consequence  has 
been,  that  the  men  take  a  strong 
interest  in  its  prosperity,  and  it  is 
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now  most  prosperous.  Thus  it  is 
that  the  Institutions  we  have  now 
alluded  to,  increase  in  usefulness 
and  the  power  of  diffusing  know- 
ledge; while  the  London  Institu- 
tion, in  spite  of  all  that  has  been 
done  for  it,  is  withered  and  seems 
about  to  die.  Give  the  manage- 
ment of  that  Institution  entirely  to 
the  Mechanics,  who  are,  or  at  least 
ought  to  be,  most  interested  in  its 
success,  arid  it  will  yet  prosper; 
but  continue  the  management  it  is 
at  present  under,  and  it  must  die, 
or  at  least  linger  out  a  weak  and 
useless  existence.  It  is  not  the 
gifts  and  donations  of  the  great, 
however  beneficial  they  may  be, 
which  will  make  it  prosper:  the 
Mechanics  must  be  interested  in  it; 
and  the  only  way  to  interest  them 
is  to  give  the  entire  management  to 
themselves.     There  is  no  danger  of 


their  being  unable  to  manage  it. 
Indeed,  it  is  this  absurd  fear  of 
trusting  them,  and  belief  that  they 
must  be  guided  and  assisted  by 
greater  and  wiser  men  than  them- 
selves, which  has  proved  the  bane 
of  the  London  Institution.  In  a 
Committee  of  rich  and  poor  men, 
the  rich  men  naturally  take  the 
lead  :  the  exertions  of  the  poorer 
men,  however  intelligent  they  may 
be,  are  thus  completely  paralyzed; 
and  carelessness  and  disgust  must  be 
the  inevitable  consequence.  Know- 
ledge, in  the  greatest  and  wisest 
sense,  is  power  undoubtedly ;  but 
wealth  is  also  power ;  and,  in  inter- 
course with  the  world,  wealth  will 
be  found  invariably  to  overwhelm 
and  paralyze  the  influence  and  effect 
of  knowledge,  wherever  they  unfor- 
tunately happen  to  come  into  con- 
tact. 


SUCCESSFUL  APPLICATION  OF  JUKES*  STOMACH  PUMP. 


It  is  gratifying  to  be  able  to  record 
that  the  life  of  another  human  being 
has  been  saved  by  the  application 
of  thia  most  valuable  instrument: 
thus,  within  a  very  few  weeks,  have 
two  lives  been  preserved,  which  but 
for  this  could  not  have  been  effected 
by  all  the  aid  which  medicine  could 
afford.  On  Sunday  evening  last, 
about  five  o'clock,  a  poor  woman, 
residing  in  High-Sti-eet,  swallowed, 
i«  a  €t  of  despair,  in  order  to  put 
an  end  to  her  existence,  upwards 
of  an  ounce  of  laudanum.  It  was 
soon  known  to  her  friends,  and  a 
Surgeon  was  sent  for,  wl>o  adminis- 
tered large  quantities  of  sulphate  of 
zinc,  but  without  the  smallest  effect. 
About  six  o'clock  a  message  was 
sent  to  the  Infirmary,  and  two  of  the 
Hottse  Surgeons  came  immediately, 
bringing  with  them  the  Stomach 
Pump.  The  wretched  patient  seamed 
unwilling  any  thing  should  be  done  to 
preserve  her,  and  made  great  re- 
usUnoe  to  its  being  used  ;  so  that 


the  gentlemen  met  with  consider- 
able difficulty  in  getting  her  mouth 
opened,  in  order  to  introduce  the 
tube.  After  some  resistance,  how- 
ever, the  mouth  was  got  opened, 
and  the  tube  was  introduced :  the 
stomach  was  then  emptied  of  its 
contents,  and  afterwards  washed 
out  with  warm  water,  as  in  the 
case  of  the  person  at  Anderson's 
Institution.  At  the  time  the  Sur- 
geons from  the  Infirmary  attended, 
it  was  evident,  from  the  state  of 
the  patient's  eyes,  that  the  poison 
had  begun  to  operate ;  and,  from 
the  quantity  she  had  swallowed,  it 
is  unquestionable  that  death  must 
have  followed.  She  was,  however, 
immediately  relieved  by  the  appli- 
cation of  the  instrument ;  and  was 
afterwards  taken  to  the  Infirmary, 
where  some  medicine  was  adminis- 
tered, and  she  got  a  cup  of  strong 
coffee.  On  Monday  she  was  quite 
well,  and  able  to  leave  the  Infir- 
mary, perfectly  freed  from  any  ^ 
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the  eflfects  of  the  poison.  It  is  im- 
possible sufficiently  to  enforce  the 
necessity  there  is  for  every  Surgeon 
providing  himself  with  one  of  these 
instruments ;  and  it  is  not  difficult 
to  see  that  any  one,  in  whose  hands 
a  patient  dies  from  the  effects  of 
poison,  in  consequence  of  one  of 
these  instruments  not  being  at  hand, 


has  great  blame  attachable  to  him. 
We  would  suggest  that  in  the  case 
in  which  the  appaiatus  is  kept,  an 
instrument  should  likewise  be  kept 
by  which  the  mouth  could  be  forced 
open  where  there  is  an  unwilling* 
ness  to  allow  the  apparatus  to  be 
used,  as  there  was  in  the  present 
case. 


PROFESSOR  ANDERSON  AND  DR.  BIRKBECK. 


To  the  Editore  of  the 
Glasgow  Mechanics'  Magazink. 
Gentlemen,— Your  joint  Correspon- 
dents, Aliquis,  and  he  who  nr.akes  him- 
self uitty  with  my  name,  must  have 
known  me  little,  if  they  imagined  that 
it  was  either  their  personalities  or  their 
ahusive  anonymous  letters,  which  could 
give  me  the  least  uneasiness. 

It  is  not  my  present  intention  to  enter 
into  the  subject,  under  the  disadvantage 
of  being  thus  drawn  before  the  public, 
and  having  to  contend  with  persons  in 
the  dark,  especially  with  those  who, 
having  discovered  me  to  be  the  writer  of 
the  letter  B,  (in  what  way  they  best 
know,)  have  chosen  to  convert  a  public 
question  into  a  vehicle  for  gratifying 
personal  spleen,  how  excited,  however, 
I  have  yet  to  learn.  So  soon  as  either 
of  these  gentlemen  please  to  step  from 
their  concealment,  they  will  find  me 
ready  to  meet  them  on  the  subject,  in 
whatever  way  they  may  incline. 

At  present,  I  would  merely  join  with 
yourself  in  remavkmg,  that  all  the  witti- 
cisms of  your  Correspondents  have  ad- 
ded nothing  to  the  question.  I  gave 
statements  accompanied  with  all  the 
necessary  qualifi(tations  of  time,  place, 
and  circumstance.  If  wrong,  I  could 
easily  have  been  corrected,  hut  not  a 
single  assertion  I  have  made  has  been  con- 
tradicted. If  they  had  been  conti*adic- 
ted,  I  could  have  easily  established  them. 
If  they  be  true,  as  in  the  absence  of  any 
denial  I  am  entitled  to  assume,  then  let 
the  public  judge  who  is  in  the  right. — 
But  Aliquis  has  discovered  a  third  solu- 


tion, not  much  however  to  the  credit  of 
his  friends,  namely,  that  tny  assertions 
may  be  true,  but  they  merely  show  that 
*'  whatever  Messrs.  Warren  Sc  Co.  af'- 
firmed,  was  agreed  to  by  the  class,  hoW" 
ever  absurd  it  might  he  !  "  Does  Aliquis 
mean  that  the  aged  Messrs.  Black  & 
Robertson  palmed  a  deliberate  falsehood 
on  the  class,  when  they  affimied  that 
they  were  the  agents  through  which 
Dr.  B.  formed  the  Mechanics'  Class? 
Did  Messrs.  Hart  &  Watt  falsify  Pro- 
fessor Anderson's  will,  or  was  it  through 
ignorance  that  they  and  the  committee 
joined  in  misleading  the  class,  as  to  its 
tenor?  Did  Dr.  Ure  falsify  the  seder- 
unt book,  «T  was  it  from  ignorance  that 
he  gave  a  similar  opinion  on  its  content*? 
And,  lastly,  did  Dr.  Ure,  the  committee, 
and  the  five  hundred  subscribers  to  the 
address,  prepare  and  subscribe  that  paper 
either  wittingly  or  ignorantly,  contain- 
ing what  was  not  the  fact?  It  is  for 
your  CoiTespon dents  to  take  which  hom 
of  the  dilemma  they  choose.— To  me  it 
Is  matter  of  indiiference. 

Many  quaint  allusions  are  made  to  my 
profession,  but  it  surely  requires  no  le- 
gal ability  to  discover  that  statements 
like  those  at  the  bottom  of  the  first  col- 
umn of  page  415,  may  lead  to  results 
little  expected. 

At  present  I  will  not  farther  pursue 
the  subject,  but,  as  I  never  wish  to  speak 
nor  write  that  to  which  I  would  be 
ashamed  to  adhibit  my  name,  I  thus 
deprive  my  opponents  of  all  farther  scope 
for  their  attic  wit,  by  subscribing  myself 
Hugh  Ba^clxy. 


ON  THE  FORMATION  OF  CLOUDS. 


One  of  the  most  remarkable  actions  ex- 
erted by  electric  fluids,  is  the  disunion  of 
several  compound  bodies.  Messrs.  Has- 
singer  &  Berzelius  first  determined  that 


when  electricity  passes  through  a  liquid^ 
the  principles  of  this  liquid  separate,  so 
that  some  are  collected  around  the  posi- 
tive pole,  the  others  around  the  negative. 
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This  is  fully  demonstrated  in  the  action 
of  the  pile  on  watei'.  If  the  wires  be 
introduced  by  separate  corks  into  a  ves- 
sel containing  the  fluid,  the  one  connec- 
ted with  the  positive  end  of  the  trough 
of  an  oxidable  metal,  will  become  rapidly 
oxidized,  while  from  the  negative  wire, 
hydrogen  will  be  evolved.  If  instead  of 
an  oxidable  metal,  gold  or  platinum  be 
used,  oxygen  will  be  given  out  and  the 
gasses  will  be  found  to  exist  in  that  pro- 
portion which  by  their  union  compose 
water. 

To  obtain  the  same  resultss  from  or- 
dinary electricity,  Dr.  Wollaston  in  the 
Philosophical  Transactions  for  1801, 
makes  use  of  the  same  plan,  excepting 
that  the  wires  instead  of  being  exposed 
to  the  fluid  contained  in  the  vessel, 
throughout  their  whole  length  were 
covered  with  wax,  and  their  points  only 
laid  bare. 

Mr.  Bennet  discovered  a  fact  of  great 
importance,  that  different  bodies,  when 
brought  into  contact  either  by  their 
whole  surface,  or  by  a  single  point,  ac- 
quired different  states  with  respect  to 
their  quantities  of  electricity.  This  has 
since  been  confirmed  by  experiments  made 
by  Volta  and  Davy. 

From  these  experiments,  oxygen,  judg- 
ing from  those  compounds  in  which  it  is 
loosely  combined,  is  found  to  be  nega- 
tive; and  hydrogen,  by  the  same  test, 
positive.  Now,  if  the  common  laws  of 
electrical  attraction  and  repulsion  ope- 
rate, as  there  is  every  reason  to  believe 
they  must  among  bodies  so  constituted, 
it  will  follow  that  hydrogen  being  posi- 
tively electrified,  will  be  repelled  by  sur- 
faces that  are  in  the  same  state  of  elec- 
tricity as  themselves,  and  will  be  at- 
tracted by  surfaces  that  are  negatively 
electrified ;  and,  vice  versa,  oxygen  being 
in  a  negative  state,  will  be  attracted  by 
positive  surfaces,  and  repelled  by  nega- 
tive ones. 

If  water  can  be  decomposed  by  elec- 
tricity, it  will  be  natural  to  draw  the 
analogy  that  vapour  can. 

This  being  the  case,  the  vapour,  as  it 
ascends,  will  be  decomposed  by  the  elec- 
tric fluid  existing  in  the  atmospherical 
air,    and   that  in  different  proportions. 


according  to  the  different  states  of  the 
atmosphere.  For  example,  in  hot  dry 
weather,  when  the  electric  fluid  is  in 
great  quantities,  it  will  be  natural  to 
suppose  that  it  will  resolve  more  water 
into  its  primitive,  or  gaseous  form,  than 
during  cold  damp  weather,  when  a  great 
portion  of  water  will  remain  in  the  state 
of  aqueous  vapour,  held  in  solution  by 
the  atmospherical  air,  which  can  easily 
be  demonstrated  by  exerting  the  power 
of  those  bodies  which  have  a  greater 
affinity  for  the  water  than  the  atmos- 
phere has  allowed  it.  Indeed  it  is  from 
this  suspension  of  aqueous  vapour,  in  the 
atmospherical  air,  that  the  hypothesis 
has  been  formed  that  the  air,  after  be- 
coming saturated,  the  superabundant 
vapour  becomes  condensed,  and  forms 
clouds — but  this  Dr.  Johnson  says  is 
false ;  and,  indeed,  was  it  true,  the  rain 
would  fall  in  a  very  different  manner. 
But,  to  continue,  the  gasses  being  disen- 
gaged, each  will  take  its  relative  situa- 
tion :  the  hydrogen,  from  its  great  light- 
ness, ascending  to  the  higher  regions ; 
the  oxygen  uniting  with  the  atmosphe- 
rical  air,  by  chemical  affinity. 

It  is  this  theory  of  the  electrical  de- 
composition of  vapour  which  alone  can 
account  for  what  becomes  of  the  vapour, 
during  the  long  periods  which  some- 
times occur  without  any  fall  of  rain, 
especially  in  the  tropical  climates.  But, 
as  we  have  already  demonstrated,  the 
moment  these  gasses  become  electrified, 
the  one  positively  and  the  other  nega- 
tively, the  agency  of  the  electric  fluid 
will  overcome  the  chemical  affinity  ex- 
isting between  the  oxygen  and  the  nitro- 
gen, and  the  two  gasses  will  attract  one 
another. 

Grothus  has  asserted,  that  water  is 
silently  formed  by  a  continued  succes- 
sion of  electric  sparks,  when  a  mixture 
of  hydrogen  and  oxygen,  in  certain  pro- 
portions, exists  under  diminished  pres- 
sure; therefore,  when  the  gasses  are 
mixed,  the  electricity  being  liberated, 
acts  upon  them,  and  the  result  will  be 
the  formation  of  clouds. 

Leonce. 

Edinburgh,  Jan.  1825. 


QUERIES. 

What  is  the  best  receipt  for  making       of  crust  is  sometimes  formed  on  the  out- 
Ginger  Beer? — Z.  A.  side  of  bottles  which  contain  Port  wine? 

What  is  the  reason  that  a  thin  kind       — Vinarius. 
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GENTLEMEN,T-If  you  deem  the  fol- 
lowing queries  worthy  of  a  place  in  your 
Magazine,  their  insertion  wiU  much, 
oblige,  your's,  &c. 

B.  R.  D.  R. 
Jan.  17th,  1825. 

Ought  the  pistons  of  all  steam  engines 
to  move  with  the  same  velocity,  what- 
ever be  their  diameter  or  length  of 
stroke  ? 

Granting  this,  what  advantage  does 
the  engine  of  6  feet  stroke  possess  over 
that  of  4  feet  stroke,  their  diameters 
being  the  same  ? 

Queries  for  Builders. 

The  cements  being  equally  good — 
First,  What  thickness  of  stone  walls, 
of  diifereiit  kinds,  say  rubble,  parapet, 
and  ashler,  is  equal  to  the  diflferent  thick- 
ness of  brick   walls: — that   is   to   say, 


what  thickness  of  each  of  the  three  is 
equal  to  a  brick  wall  of  18  inches,  and 
so  on  with  the  other  thicknesses  ? 

Second,  Whether  should  the  joists  of 
a  house  be  nailed  firm  to  the  wall-plate, 
or  allowed  a  little  play  at  the  ends,  let- 
ting them  depend  on  their  inflexibility 
to  support  the  floor? 

Third,  Could  the  floors  of  houses  that 
are  not  furnished  with  separate  ceiling- 
joists,  be  laid  Avithout  cracking  the  ceil- 
ing below :  or  what  prevents  the  floor- 
ing deals  from  being  laid,  before  the 
ceiling  is  finished  underneath  them  ? 

Fourth,  What  is  the  best  method  of 
preventing  water  from  coming  up  through 
the  ground  into  the  sunk  flats  of  houses 
in  such  floods  as  we  had  of  late  in  the 
Clyde?  In  some  it  having  forced  its 
way  up  through,  and  even  shifted  the 
stone  flooi-s  after  all  other  openings  were 
shut. 


MISCELLANIES. 


Singeing  of  Fabrics. — In  the  List  of 
Patents  enumerated  in  the  last  No.  of  the 
London  Journal  of  Arts  and  Sciences,  we 
observe  the  name  of  Mr.  John  Burn,  of  Man- 
chester, for  his  Invention  of  a  new  Appara- 
tus for  dressing  various  kinds  of  Cotton, 
Flaxen,  Woollen,  or  Silk  Manufactures. 
The  jiiirpose  of  this  newly  invented  appara- 
tus is  to  singe  the  surface  of  cloths,  or 
other  fabrics  made  of  cotton,  flax,  wool,  or 
silk,  in  order  to  remove  the  superfluous 
fibres  of  the  thread,  which  give  a  downy 
appearance  to  the  fiibric,  before  it  has  been 
dressed  by  singeing.  Red-hot  cylinders 
have  usually  been  employed  for  this  pur- 
pose, over  which  the  articles  have  been 
passed  rapidly,  and  by  that  means  the 
fibres  burned  off^,  without  injury  to  the 
threads.  The  flame  of  oil  lamps,  spirit 
lamps,  and  gas  burners,  have  also  been 
employed  ;  but  these  flames  have  generally 
been  permitted  to  pass  through  the  inter- 
stices of  the  woven  material,  and  thereby  to 
burn  the  internal  fibres,  as  well  as  those  on 
the  surface,  and  which  has  tended  consider- 
ably to  weaken  and  injure  the  substance  of 
the  fabric.  The  present  patentee  intends 
to  employ  a  burner  or  lamp  of  gas,  oil,  or 
spirit,  as  he  may  find  most  desirable ;  but 
it  is  for  the  construction  of  his  machinery 
that  the  patent  is  obtained,  and  not  for  the 
material  used  to  produce  the  flame ;  by 
which  machinery  he  purposes  to  singe  both 
the  surface  of  the  fabric  operated  upon, 
without  permitting  the  flame  to  pass 
through  its  interstices. 


New  Island. — The  Kelso  Mail  news- 
paper mentions  the  discovery  of  an  Island 
in  the  South  Pacific,  by  Capt.  B.  Wight, 
of  the  merchant  vessel  Medway.  It  is  in 
lat.  210  36',  long.  1690  40'  W.  of  Green- 
wich. Its  length  from  East  to  West  about 
20  miles;  the  land  high.  Captain  W. 
named  it  Roxburgh  Island,  after  his  native 
country. 


Radish. — The  boiled  roots  of  this  vege- 
table form  an  excellent  dish  when  served 
up  as  asparagus. 


VARNISHING. 

General  Observations. 
It  is  the  custom,  in  order  to  heighten 
the  beauty  of  fine  wood,  and  give  an  addi- 
tional lustre  to  furniture,  &c.  to  varnish  it; 
the  simplicity  of  the  process  requires  but 
little  to  be  said  on  the  subject,  but,  that 
nothing  may  be  wanting  to  benefit  the 
workman,  I  shall  endeavour,  as  clearly  as 
possible,  to  lay  down  some  rules  and  cau- 
tions necessary  to  be  observed,  both  in  the 
making,  and  method  of  using  varnish,  that 
the  work  may  appear  as  beautiful  as  possi- 
ble. 

In  London  it  is  hardly  worth  while  to 
make  varnish,  unless  in  large  quantities,  as 
there  are  several  shops  where  it  may  be  had 
very  good,  and  at  a  fair  price ;  but,  in  the 
country,  where  the  carriage  is  an  object, 
and  you  cannot  depend  upon  the  genuine- 
ness  of  the  article,   it   is  necessary  to   be 
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known  by  the  practical  mechanic.  The 
varnish,  in  general,  sold  for  varnishing  fur- 
niture, is  white  hard  varnish. 

Cautions  respecting  the  making  of  Varni^i. 
As  heat,  in  many  cases,  is  necessary  to 
dissolve  the  gums  used  in  making  varnish, 
the  best  way,  when  practical,  is  to  use 
what  the  chemists  call  a  sand  bath,  which 
is  simply  placing  the  vessel  in  which  the 
varnish  is,  in  another  filled  with  sand,  and 
placed  on  the  fire  ;  this  will  generally  be 
sufficient  to  prevent  the  spirits  catching 
fire ;  but,  in  case  of  such  accidents,  (which 
not  unfrequently  happens,)  it  will  be  best 
to  take  a  vessel  sufficiently  large,  that  there 
shall  be  little  danger  of  spilling  any ;  in- 
deed the  vessel  should  never  be  more  than 
two-thirds  filled,  but,  in  case  of  accident, 
have  ready  at  hand  a  piece  of  board  suffici- 
ently large  to  cover  the  top  of  the  vessel  in 
case  of  its  taking  fire,  as  also  a  wet  wrap- 
per, in  case  it  should  be  split  when  on  fire, 
as  water,  by  itself,  thrown  on  it,  would 
only  increase  the  mischief ;  and  the  person 
who  attends  the  varnish  pot,  should  have 
his  hands  covered  with  gloves,  and  if  they 
are  made  of  leather,  and  rather  damp,  it 
will  effectually  prevent  injury.  I  would 
particularly  impress  these  cautions  on  the 
workman,  as,  from  practical  knowledge,  I 
have  several  times  witnessed  shocking  per- 
sonal injury  from  the  neglect  of  these  cau- 
tions. 

General  Directions  in  choosing  the  Gums 
and  Spirits  used. 
When  you  purchase  a  quantity  of  gum, 
first  examine  it,  and  see  that  it  consists  for 
the  most  part  of  clear  transparent  lumps, 
without  a  mixture  of  dirt ;  next,  when  you 
get  it  home,  select  the  clearest  and  lightest 
pieces  for  the  most  particular  kinds  of  var- 
nish, reseiving  the  others,  when  separated 
from  extraneous  matter,  for  the  coarser 
varnishes.       In  choosing  spirits   of  wine, 


the  most  simple  test  is  by  immersing  the 
finger  in  it,  and  if  it  burns  quickly  out 
without  burning  the  finger,  it  is  good ;  but 
if,  on  the  contrary,  it  is  long  burning,  and 
leaves  any  dampness  remaining  on  the  finger, 
it  is  mixed  with  inferior  spirit ;  it  may  be 
also  compared  with  other  spirit,  by  com- 
paring the  weight  of  equal  quantities,  the 
lightest  is  the  best ;  the  goodness  of  spirits 
of  turpentine  may  be  likewise  ascertained 
in  the  same  manner  by  weighing  it,  and  by 
noticing  the  degree  of  inflammability  it 
possesses,  the  most  inflammable  is  the  best ; 
and  a  person  much  in  the  habit  of  using  it, 
will  tell  by  the  smell  its  good  or  bad  quali- 
ties; for  good  turpentine  has  a  pungent 
smell,  and  the  bad  a  very  disagreeable  one, 
and  not  so  powerful. 

To  varnish  a  Piece  of  Furnitxire. 

First  observe  the  work  to  be  clean  ;  then 
see  if  any  knots  or  blemishes  require  filling 
up,  which  must  be  done  with  cement  of  the 
same  colour ;  have  your  varnish  in  an 
earthen  pot,  with  a  piece  of  wire  diametri- 
cally across  the  top,  slackened  downwards, 
to  stroke  the  brush  against ;  then  see  that 
your  brush  is  clean,  and  free  from  loose 
hairs,  dip  your  brush  in  the  varnish,  strok- 
ing it  across  the  wire,  and  giving  it  a  thin 
and  regular  coat  ;  soon  after  that  another, 
and  another,  always  taking  care  not  to  pass 
the  brush  twice  in  the  same  place ;  let  it 
stand  to  dry  in  a  moderately  warm  place, 
that  the  varnish  may  not  chill. 

When  you  have  given  your  work  about 
six  or  seven  coats,  let  it  get  quite  hard, 
(which  you  will  prove  by  pressing  your 
knuckles  on  it,  if  it  leaves  a  mark  it  is  not 
hard  enough ;)  then  with  the  three  first 
fingers  of  your  hand  rub  the  varnish  till  it 
chafes,  and  proceed  over  that  part  of  the 
work  you  mean  to  polish,  in  order  to  take 
out  all  the  streaks,  or  partial  lumps,  made 
by  the  brush;  give  it  then  another  coat, 
and  let  it  stand  a  day  or  two  to  harden. 
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MONUMENT  ERECTED  TO  THE  MEMORY  OF  BURNS, 

NEAR  Ayr. 


Last  Monday  was  the  Anniver- 
sary of  the  birth-day  of  Robert 
Burns  ;  we  have  therefore  thought 
proper,  (and  we  do  not  think  it  re- 
quires any  apology,)  to  present  our 
readers  with  the  accompanying 
beautiful  engraving  by  our  towns- 
man Swan,  from  an  accurate  draw- 
ing, taken  expressly  for  the  pur- 
pose, by  a  young  Gentleman,  a 
native  of  Ayr,  of  the  Monument 
erected  to  the  memory  of  the  Bard, 
in  the  neighbourhood  of  that  Citj^ 
It  is  a  very  beautiful  structure, 
and  was  executed  entirely  by  na- 
tives of  the  County.  It  has  a  rus- 
tic basement  of  a  triangular  form, 
within  which  there  is  a  room,  not 
yet  finished,  but  intended  for  the 
meetings  of  the  Burns*  Club,  and 
for  containing  relics  of  the  Bard, 
Above  this,  is  a  circular  row  of 
fluted  Corinthian  pillars,  9  in 
number,  surmounted  by  a  light 
and  beautiful  cupola,  the  orna- 
ments of  which  are  likewise  Cor- 
inthian. On  the  top  of  the  cupola 
are  three  dolphins,  with  their  tails 
bent  upwards,  supporting  a  gilt 
tripod,  which  surmounts  the  whole. 
The  effect  of  this  structure  is  un- 
comrrionly  fine  :  the  elegance  and 
purity  of  the  design, — the  surpass- 
ing beauty  with  which  nhe  orna- 
ments are  sculptured,— and  the 
whiteness  of  the  stone,  which  looks 
almost  like  marble,  does  equal 
honour  to  those  who  designed,  and 
those  who  executed  it.  The  only 
thing  we  can  find  fault  with,  is  the 
gilt  tripod  on  the  top.  It  is  quite 
out  of  accordance  with  the  rest  of 
the  building,  and  considerably  in- 
jures the'effect  of  that  which,  but 
for  this,  we  might  almost  say  would 
be  faultless.  It  is  certainly  much 
to  be  regretted,  that  this  monu- 


ment is  not  entirely  finished;  nei- 
ther the  room  in  the  basement 
compartment,  nor  the  inclosure 
round  it,  which  is  intended  to  be 
surrounded  with  an  iron  railing, 
and  planted  with  trees  and  shrubs, 
are  completed ;  but  we  are  glad  to 
hear  that  this  is  likely  soon  to  be 
done. 

It  is  impossible  to  conceive  a 
finer  situation  than  that  chosen  for 
this  monument,  whether  we  con- 
sider the  romantic  beauty  of  the 
surrounding  country,  or  its  being 
in  the  immediate  neighbourhood  of 
the  scenes  which  form  the  subject 
of  some  of  the  most  beautiful  ef- 
fusions of  the  Poet's  genius.  It  is 
situated  on  a  "brae"  near  the 
"banks"  of  " bonny  Doon,"  on  the 
road  leading  from  Ayr  to  Maybole, 
within  two  miles  of  the  former 
town,  and  within  view  of  the  Cot- 
tage where  he  was  born.  "  Allo- 
wa's  auld  haunted  kirk"  stands  a 
little  to  the  right,  on  the  other 
side  of  the  road;  and  the  auld 
brig  o'  Doon  is  within  a  few  yards 
of  the  spot.  No  situation  more 
appropriate,  or  more  in  accordance 
with  the  feelings  of  the  admirers 
of  Burns,  could  have  been  select- 
ed than  this.  All  the  surrounding 
scenery  has  been  rendered  classic 
by  his  genius;  and  the  feelings 
with  which  we  view  the  Cenotaph 
erected  to  his  memory,  are  height- 
ened, and  increased,  by  the  con- 
templation of  the  scenes  which 
were  so  much  the  subject  of  his 
contemplation  and  his  admiration. 

In  talking  of  Burns  after  prais- 
ing his  genius,  it  is  too  customary 
to  end  with  allusions  to  his  follies. 
We  too  could  do  this ;  we  could 
expatiate  at  great  length,  on  the 
numerous  follies  which  have  been 
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attributed'  to  him;  but  we  would 
rather  contemplate  his  many  vir- 
tues. His  noble  inde[)endence,  his 
enlarged  and  liberal  views,  his 
contempt  of  every  thing  mean  and 
base,  his  warm,  aiFectionate,  and 
generous  disposition,  are  much 
more  worthy  of  our  notice,  than 
the  frailties  and  the  follies  with 
which  obloquy  loves  to  heap  his 
name.     Man   is    prone   to   error; 


and  amid  the  blaze  of  his  genius 
and  his  fame,  Burns  yielded  to 
passions,  and  propensities,  which 
it  would  have  been  well  he  could 
have  withstood:  but  when  we  con- 
sider his  hapless  fate,  and  prema- 
ture death,  it  is  for  us  to  draw  a 
veil  over  his  errors ;  and  whilst  we 
do  so,  to  drop  a  tear  over  the  re- 
membrance of  his  misfortunes. 


Dr. 

[Having  been  requested  by  se- 
veral Correspondents  to  give  a 
Drawing  and  description  of  the 
Machine  known  by  the  name  of 
Barker's  Mill,  we  now  take  an  op- 
portunity of  doing  so. — M.  N.  'says 
that  a  friend  of  his  has  made 
great  improvements  on  this  Ma- 
chine: we  would  be  obliged  by 
his  sending  us  a  drawing  and  de- 
scription of  them.] 


The  first  mills  which  were  dri- 
ven by  the  reaction  of  water  were 
called  Barker's  Mill,  and  some- 
times Parent's  Mill.  We  are  not 
acquainted  with  the  nature  of  M. 
Parent's  claim  to  the  invention  : 
nor  can  we  determine  whether  the 
priority  is  due  to  him  or  to  Dr. 
Barker.  Dr.  Desaguliers,  who 
seems  to  have  been  the  first  person 
who  published  an  account  of  the 
machine,  describes  it  as  having 
been  invented  by  Dr.  Barker. 
"  Sir  George  Saville  says,  he  had 
a  mill  in  Lincolnshire  to  grind 
corn,  which  took  up  so  much 
water  to  work  it,  that  it  sunk  his 
ponds  visibly,  for  which  reason  he 
could  not  have  constant  work ;  but 
now,  by  Dr.  Barker's  improve- 
ment, the  waste  water  only  from 
Sir  George's  ponds  keeps  it  con- 
stantly to  work." 


BARKER'S  MILL. 

Dr.   Barker's  mill   is  shewn  in 
Fig.  3,   where   C  D  is  a  vertical 
axis,  moving  on  a  pivot  at  D,  and 
carrying    the    upper  millstone  m, 
after  passing  through  an  opening 
in  the  fixed   millstone  C     Upon 
this  axis  is  fixed  a  vertical  tube 
T  T  communicating  with  a  hori- 
zontal tube  A  B,  at  the  extremi- 
ties of  which  A  B  are  two  aper- 
tures in  opposite  directions.  When 
water  from  the  mill-course  M  N  is 
introduced  into  the  tube  T  Ty  it 
flows  out  of  the  apertures  A  B, 
and  by  the  reaction  or  counter- 
pressure  of  the  issuing  water  the 
arm  A  B,  and  consequently  the 
whole  machine,  is  put  in  motion. 
The  bridge-tree  a  b  is  elevated  or 
depressed  by  turning  the  nut  c  at 
the  end  of  the  lever  c  b.    In  order 
to  understand  how  this  motion  is 
produced,  let  us  suppose  both  the 
apertures  shut,  and  the  tube  T  T 
filled  with  water  up  to   T,     The 
apertures  A  B  which  are  shut  up, 
will   be    pressed    outwards   by   a 
force  equal  to  the  weight  of  a  co- 
lumn of  water  whose  height  is  T 
T,  and  whose  area  is  the  area  of 
the  apertures.     Every  part  of  the 
tube  A  B  sustains  a  similar  pres- 
sure;   but  as  these  pressures  are 
balanced   by  equal  and  opposite 


pressures,   the   arm    A  B    is  at 
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rest.  By  opening  the  aperture 
at  A,  however,  the  pressure  at 
that  place  is  removed,  and  conse- 
quently the  arm  is  carried*  round 
by  a  pressure  equal  to  that  of  a 
column  T  T,  acting  upon  an  area 
equal  to  that  of  the  aperture  A, 


The  same  thing  happens  on  the 
arm  T  B ;  and  these  two  pres- 
sures drive  the  arm  A  B  round  in 
the  same  direction.  This  machine 
may  evidently  be  applied  to  drive 
any  kind  of  machinery,  by  fixing 
a  wheel  upon  the  vertical  axis  CD. 


ANSWER  TO  QUESTION— No.  4,  P.  104,  Vol.  II. 


Construct  a  right  angled  trian- 
gle ABC,  (see  Fig.  2d,)  right  an- 
gled at  B,  and  having  one  of  its 
acute  angles  B  A  C,  23°.  If  A  B, 
be  supposed  to  be  drawn  perpendi- 
cular to  the  horizon,  it  will  repre- 
sent the  position  of  the  string 
when  the  body,  which  it  suspends, 
is  allowed  to  hang  freely.  A  C 
will  represent  its  position  when  the 
body  is  pushed  aside  so  as  that 
the  string  shall  make  with  its  for- 
mer position,  an  angle  of  23°, 
and  if  the  body  be  pushed  aside 
by  a  force  exerted  in  a  direction 
parallel  to  the  horizon,  the  direc- 
tion of  that  force  will  be  repre- 
sented by  the  line  B  C.  When 
the  string  assumes  the  position 
A  C,  it  is  evident  that  the  body  is 
kept  at  rest  by  three  forces,  viz : 
the  force  of  gravity,  or  the  weight 


of  the  body,  acting  in  a  direction 
parallel  to  A  B  ;  the  force  exerted 
to  push  the  body  aside,  acting  in 
the  direction  B  C,  and  the  force 
exerted  by  the  string,  in  the  de- 
rection  C  A.  Therefore,  as  A 
B,  is  to  B  C,  or,  which  is  the  same, 
as  Radius  is  to  the  tangent  of  the 
angle  B  A  C,  so  is  the  weight  of 
the  body,  to  the  force  that  is  re- 
quisite to  push  it  aside  so  as  to 
make  the  string  assume  the  posi- 
tion A  C.     Hence, 


As  Radius^ 

Is  to  tangent  23° , 

So  is  3  cwt. 


To  1,273  cwt. 


.10,00000 
9,62785 
0,47712 

0,10497 


Whence  it  appears,  that  a  force 
equivalent  to  1,273  cwt.,  is  requi- 
site to  push  the  body  aside  accor- 
ding to  the  conditions  of  the  query. 


ACCOUNT  OF  THE  ERECTION  OF  THE  BELL-ROCK 
LIGHT-HOUSE. 

(Continued  from   p.   425,    Vol.  \\.) 


In  the  Spring  of  1809  the  ope- 
rations recommenced ;  and  the 
building,  during  the  course  of  this 
season,  advanced  with  great  rapid- 
ity. The  winter  storm  had  done 
no  injury;  the  whole  of  the  cours- 
es which  had  been  laid,  and  the 
Beacon  itself,  was,  in  the  third 
year  from  its  erection,  remaining 
quite  secure.  The  artificers,  from 
this  tried  stability  of  the  Beacon- 


house,  were  rendered  more  con- 
fident, and  more  impatient  of  the 
trouble  and  inconvenience  attend- 
ing landing  and  re-landing  on  the 
rock  from  the  tender :  and,  there- 
fore, before  it  was  quite  fitted  up 
for  a  barracks,  they  took  posses- 
sion of  it  through  the  day.  One 
evening,  however,  a  gale  of  wind 
prevented  the  boats  from  taking 
them  off.     Mr.  Peter  Logan,  and 
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Mr.  Francis  Watt,  two  of  the  over- 
seers at  the  rock,  with  eleven  of 
the  artificers,  were  necessarily  left 
there  for  30  hours,  while  very  of- 
ten the  waves  washed  over  their 
yet  imperfectly  formed  abode:  the 
mortar  gallery  below  them,  was 
carried  away  by  the  violence  of 
the  storm,  and  one  of  the  cranes 
was  broken  to  pieces.  Hitherto 
the  operations  of  the  builders  were 
wholly  confined  to  the  low- water 
work.  From  the  great  exertions, 
however,  made  by  the  shipping 
department  in  supplying  materials 
this  season,  the  builders  were  en- 
abled to  lay  30  blocks  of  stone  in 
the  course  of  a  tide 

When  the  building  had  attained 
the  height  of  the  ninth  course,  the 
guy  ropes  of  the  usual  description 
of  beam  crane,  became  too  up- 
right, and  it  was  found  necessary 
to  resort  to  other  measures.  A 
new  machine,  called  a  Balance 
Crane,  was  therefore  put  in  pre- 
paration for  the  use  of  the  works 
next  season.  In  this,  the  upright 
shaft  was  to  be  retained  in  an  erect 
position,  by  a  weight  acting  on  the 
opposite  end  of  the  loaded  beam, 
which  was  thus  to  be  kept  in  equU 
librio. 

The  Light-house  now  began  to 
appear  considerably  above  the 
rock  at  low-water;  and  the  tide's 
work,  in  moderate  weather,  extend- 
ed to  5  or  6  hours,  or  an  hour  or 
two  after  the  rock  was  under  wa- 
ter. The  Beacon-house  was  now 
fully  occupied  as  a  barrack,  smithy, 
and  mortar  gallery ;  and  between 
this  fabric  and  the  rising  walls  of 
the  Light-house,  a  rope  ladder  of 
communication  was  distended. 

Upon  Sunday,  the  20th  of  Au- 
gust, this  year,  the  entire  twenty- 
second  course  of  the  building,  con- 
sisting of  51  blocks,  was  laid  ;  af- 
ter which,  for  the  first  time,  pray- 


ers were  read  in  the  Beacon-house, 
the  whole  workmen  being  assem- 
bled in  one  apartment,  and  two  of 
them  joining  hands  to  form  a  desk 
to  support  the  Bible  during  the 
service.  On  the  25th  of  this 
month,  the  building  operations 
were  brought  to  a  conclusion  for 
the  season. 

At  the  commencement  of  the 
works  in  Spring,  1810,  a  great 
stock  of  prepared  materials  was  in 
readiness  at  Arbroath,  excellent 
sand-stone  having  been  procured 
from  Milnefield  Quarry,  on  the 
Firth  of  Tay.  The  stones  for  the 
cornice  and  Light-house,  which 
were  from  Craigleith,  near  Edin- 
burgh, were  likewise  prepared,  and 
in  readiness  for  shipping  at  Leith, 
A  large  gangway  or  bridge  of  tim- 
ber had  been  prepared  during  the 
winter,  to  render  the  communica- 
tion between  the  Beacon-house  and 
Light-house  more  perfect,  than  by 
means  of  the  rope  ladder;  and 
which  was  calculated  to  be  of 
great  use  for  raising  the  materials 
upon  the  building. 

The  first  circumstance  attended 
to,  in  commencing  the  operations 
of  this  season,  was  to  fix  upon  the 
proper  situation  for  the  door  of 
the  Light-house;  and  the  heaviest 
seas  being  determined  to  be  from 
the  North-east,  the  door  was  laid 
off  towards  the  South-west.  The 
first  cargo  of  stones  was  brought 
to  the  Rock  about  the  middle  of 
May ;  and  from  the  very  complete 
and  systematic  arrangement  of  the 
works,  the  building  operations  were 
brought  to  a  close  during  the 
month  of  August,  without  any 
material  obstacle  having  been  ex- 
perienced. This  increased  facility 
in  building  was  ascribed  partly  to 
the  experience  acquired  by  prac- 
tice during  former  seasons,  and 
partly  to  the  admirable  adaptation 
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of  the  Balance  Crane,  formerly 
mentioned,  for  laying  the  stones 
on  their  places  upon  the  building. 
The  works  were,  however,  occa- 
sionally interrupted,  by  the  ship- 
ping being  dispersed  in  gales  of 
wind,  when  they  were  sometimes 
driven  upwards  of  forty  miles  from 
their  station.  At  such  times,  the 
artificers  were  closely  cooped  up 
in  their  barrack  upon  the  rock,  in 
a  state  of  painful  inactivity,  and 
often  with  prospects  very  forlorn. 
It  is  certainly  not  a  little  remark- 
able, that  in  the  course  of  their 
extensive  operations,  not  a  single 
stone  was  lost,  or  even  so  damag- 
ed as  to  be  rendered  unfit  for  the 
building,  notwithstanding  the  nu- 
merous changes  and  shiftings  from 
hand  to  hand,  which  each  stone 
underwent  before  it  was  finally 
laid  with  mortar.  In  some  instanc- 
es, indeed,  blocks  of  stone  were 
lifted  from  their  beds  by  the  run 
of  the  sea ;  but  none  were  carried 
entirely  away. 

In  the  plate  to  No.  55,  we  have 
given  an  elevation,  and  a  section 
of  the  Light-house,  to  which  we 
refer  our  readers.  The  lower  cours- 
es of  stones  were  trenailed  and 
wedged  together  with  oak  timber 
to  the  height  of  upwards  of  forty 
feet,  or  throughout  the  solid  part 
of  the  building.  At  the  stone 
staircase,  leading  from  the  door  to 
the  first  floor,  the  walls  are  of  the 
medium  thickness  of  about  seven 
feet ;  this  thickness  gradually  di- 
minishes upwards,  till,  under  the 
cornice  of  the  building,  it  extends 
only  to  18  inches.  The  stones  of 
the  walls  of  the  several  apartments 
are  connected  at  the  ends  with 
dove-tail  joints,  instead  of  square 
joggles,  as  in  the  solid,  and  in  the 
staircase.  The  floors  are  con- 
structed in  a  manner  which  adds 
much  to  the  bond  or  union  of  the 


fabric.     Instead  of  being  arched, 
which  would  have  given  a  tenden- 
cy or  pressure  outwards,   on  the 
walls,  the  floors  are  formed  of  long 
stones,  radiating  from  the  centre 
of  the  respective  apartments,  and 
at  the  same  time,  forming  a  course 
of  the  outward  wall  of  the  build- 
ing;  these  floor  stones   are   also 
joggled  sidewise,   and,   upon   the 
whole,  form  a  complete  girth  at 
each  storey.     In  this  manner,  the 
pressure  of  'the  floors   upon  the 
walls   is   rendered   perpendicular, 
while    the  side  joggles   resemble 
the  ffrove  and  feather  in  carpentry. 
In  the  stranger's  room,  or  library;^ 
the  roof  takes  an  arched  form,  but 
the  curve  is  cut  only  upon  the  in- 
terior ends  of  the  stones  of  the 
cornice,  the  several  courses  of  which 
it  is  composed  being  all  laid  upon 
level   beds.      Towards  the  latter 
end  of  August,   the  masonry  was 
completed,  and  the  operations  of 
erecting  the  Light-room  commenc- 
ed.   The  beacon-house,  which  had 
hitherto  been   crowded  by  more 
than  30  persons,  during  the  sum- 
mer, was  now  more  thinly  peopled. 
Toward  the  end  of  the  month  of 
October,  the  balance  crane,   and 
the  bridge  of  communication  were 
dismantled;    the   former   was   no 
longer  necessary,  and  in  place  of 
the  latter  the  rope  ladder  was  again 
distended;  the   Beacon-house  be- 
ing still  occupied  as  the  place  of 
accommodation    for  the    artificers 
employed  in  fitting  up  the  Light- 
roof,     and     reflecting    apparatus. 
In  the  month   of  December  the 
keepers    took    possession   of    the 
Light-house :  about  the  middle  of 
that  month,   the  whole  apparatus 
and  stores,  having  been  safely  land- 
ed and  lodged   in  the  house,  the 
light  was  advertised  for  exhibition 
on  the  1st  of  Feb.  1811.     On  the 
afternoon   of   that   day,    it    was 
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accordingly  exhibited ;  and  the 
floating  light  was  extinguished,  as 
being  no  longer  necessary.  Since 
the  completion  of  the  Light-house, 
the  Beacon-house  has  been  remov- 
ed, and  also  part  of  the  iron  rail- 
ways, leaving  only  such  tracks  of 
them  upon  the  rock,  as  were  thought 
necessary  for  landing  the  stores, 
and  communicating  with  the  Light- 
house. Instead  of  a  rope  ladder,  the 
communication  between  the  rock 
and  the  entrance  door,  a  height  of 
about  30  feet,  is  now  formed  by  a 
brazen  stair,  which  answers  also 
for  part  of  a  thunder  rod,  and  fa- 
cilitates the  raising  of  the  stair,  by 


a  peculiar  sort  of  crane  adapted  to 
the  purpose.  The  fortunate  posi- 
tion of  the  entrance  door  render- 
ing it  seldom  necessary  to  shut  it 
in  summer,  an  inner  door  of  brass 
has  been  hung,  which  is  found  to 
be  a  great  conveniency  to  the  in- 
mates. During  storms,  when  their 
double  doors,  double  windows,  and 
storm  shutters,  are  closed,  the 
Light-keepers  mention  that  they 
occasionally  feel  a  tremor  in  the 
building,  from  the  shocks  of  the 
sea,  but  that  all  is  quiet  within, 
and  they  hear  nothing  of  the  dash*- 
ing  and  roaring  noise  of  the  sea. 


WATER  TRAPS,  TO  PREVENT  SMELI^  FROM  COMMON  SEWERS. 


To  the  Editors  of  the 
Glasgow  Mechanics  '  Magazine. 

Gentlemen,  —  The  author  of 
the  paper  entitled  "  A  plan  of  a 
Water-trap  to  prevent  the  Stench 
arising  through  the  Gratings  of  the 
Common  Sewers,"  seems  fully  aware 
of  the  importance  of  the  subject — 
only  so  far,  however,  as  it  is  dis- 
agreeable to  the  senses.  He  has 
never  mentioned  how  much  more 
healthy  it  would  be,  not  only  to 
those  who  reside  near  it,  but  to  the 
public  at  large.  How  many  valu- 
able lives  might  be  annually  saved 
in  Glasgow  alone,  if  the  plan  which 
he  has  proposed — the  one  which  I 
have  to  propose — or  some  one  simi- 
lar, were  to  be  adopted.  The  im- 
portance of  the  subject  speaks  for 
itself,  and  I  am  surprised  that  it 
has  never  been  proposed  by  some 
Society  of  Arts,  or  Board  for  the 
Management  of  Public  Health,  as 
a  subject  for  a  prize  essay. 

The  plan  of  your  Correspondent 
is  obviously  objectionable.  If  no- 
thing but  pure  distilled  water  were 
to  run  through  it,  it  would  do ;  but, 
as  all  the  filth  of  the  streets  and 


closses  are  washed  into  it,  the  pit 
C  would  soon  fill ;  and,  after  it  was 
full,  it  would  not  act.  Besides,  the 
upright  tube  A  would  gradually  fill 
after  the  pit  C  ;  and,  instead  of  re- 
moving a  nuisance,  it  would  create 
one. 

The  plan  I  propose  is  as  follows : 
A,  (fig.  1,)  is  a  grating  that  should 
be  fitted  to  the  tube  B  by  a  hinge, 
that  it  may  be  lifted  for  cleaning  or 
repair.  The  tube  B  should  have  a 
gradual  curve  from  the  edge  of  the 
grating  A  to  the  proper  width  of 
the  tube  B.  The  weight  of  the 
water  should  stand  in  tbe  tube  B 
about  the  height  C,  that  it  may  act 
more  completely  as  a  valve.  The 
tube  B  should  terminate  at  an  angle 
of  about  250  or  30",  that  the  filth 
may  go  into  the  common  sewer  more 
easily,  being  favoured  by  the  in- 
clined plane  and  its  own  gravity. 
The  valve  D  should  he  fitted  accu- 
rately to  the  tube  B,  so  that  the 
water  may  not  be  allowed  to  get 
into  the  sewer — and  of  course  the 
air  from  the  latter — keeping  it  al- 
ways at  a  certain  height.  The  valve 
D  is  rivetted  to  the  lever  E.  The 
fulcrum  F  may  go  from  sideto  side 
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of  the  sewer,  and  the  lever  may 
play  on  it  at  any  given  point,  ac- 
cording to  the  quantity  of  VA^ater 
that  usually  runs  in  it,  or  to  the 
weight  G  at  the  other  end.  The 
whole  accuracy  of  the  instrument 
depends  on  the  weight  G,  and  the 
length  of  lever  at  that  end  being  so 
proportioned  that  it  may  keep  the 
valve  D  shut,  so  that  the  water  C 
stand  always  at  a  certain  height  in 
the  tube  B ; — care  being  taken  that 
a  gush  or  weight  of  water  falling 
may  not  so  put  it  oif  the  balance 
that  it  all  escape.  The  reason  of 
the  bend  below  the  valve  D  is,  that 
straw,  and  other  gross  filth,  may 
not  accumulate  too  near  it.  A  foot 
of  water  in  the  tube  should  at  least 
be  allowed.  The  weight  G,  in- 
stead of'  hanging,  may  be  fixed 
above,  so  as  not  to  encroach  on  the 
sewer.  This,  or  some  other,  de- 
serves a  trial,  as  it  is  a  subject  of 
importance  to  all  ranks  of  society. 

S. 

[The  plan  now  inserted,  we  think 
iable    to   all  the  objections  urged 


against  our  plan,  and  to  many  othera 
besides.  It  is  much  more  compli- 
cated, will  be  much  more  expensive, 
much  more -liable  to  choke  up,  and, 
from  its  complicated  nature,  it  will 
be  very  difficult  to  keep  it  in  order. 
We  have  given  it,  however,  because 
we  think  the  subject  one  of  import- 
ance, and  wish  it  to  be  as  much  as 
possible  before  the  public  eye.  We 
would  be  glad  to  see  some  plan 
adopted ;  and  our  own  is  undoubt- 
edly the  simplest  and  least  expen- 
sive, while  at  the  same  time  we 
suspect  it  will  be  as  effectual  as  any 
which  can  be  adopted.  We  think 
that  the  weight  of  the  water  falling 
into  the  pit  C,  (see  Number  LIII. 
Vol.  II.)  which  would  of  course 
have  a  curved  bottom,  would  keep 
it  sufficiently  clean  ;  but,  were  any 
doubts  entertained  on  this  point,  a 
small  sluice  could  be  added  to  the 
side  of  the  pit  C,  and,  in  case  of 
the  pit  filling,  this  sluice  could  be 
pulled  up  by  a  rod  put  down  through 
the  grating  above,  and  the  whole 
sludge,  or  filth,  would  thea  be  sent 
down  into  the  sewer.] 


ON  SIR  HUMPHREY  DAVY'S  PLAN  FOR  PROTECTING  THE 
COPPER  OF  SHIPS. 


A  SCIENTIFIC  investigation  has  rarely 
excited  more  public  attention  and  interest 
than  that  which  relates  to  the  protection 
of  the  copper  of  ships  by  the  contact  of 
some  positive  metal ;  this  is  not  surpris- 
ing when  we  consider  the  great  national 
importance  of  the  object,  and  the  very 
striking  manner  in  which  an  apparently 
abstract  principle  of  philosophy  has  been 
brought  into  immediate  practical  appli- 
cation, by  the  most  simple  process  of  art. 
We  have  lately  observed  several  para- 
graphs in  the  public  pi'ints,  which  con- 
tain representations  calculated  to  render 
the  public  less  sanguine  as  to  the  ulti- 
mate success  of  Sir  H.  Davy's  plan. — 
We  are,  however,  enabled  to  state,  that 
the  first  accounts  given  of  the  condition 
of  the  Samarang's  copper  is  entirely  un- 
founded, and  the  subsequent  one  very  in- 


correct. The  copper  of  this  ship  had 
been  on  between  three  and  four  years, 
and  she  was  chosen  for  the  particular 
purpose  of  ascertaining  the  effects  of  tlie 
principle  of  protection  in  old  copper,  and 
we  know  that  the  result  has  more  than  an- 
swered the  expectations  of  the  inventor; 
for,  as  she  appeared  in  dock,  her  copper 
might  be  considered  as  absolutely  clean, 
and  it  required  minute  examination  to 
discover  the  few  capillary  weeds  and 
shells  adhering,  7iot  to  the  protectors,  but 
to  the  oxide  of  ii'on,  for  a  small  space 
round  them  on  the  stern.  Both  as  to 
cleanness,  and  as  to  the  effects  of  rapid 
coiTosion,  the  experiment  was  perfectly 
successful.  We  are  acquainted  with 
another  example  in  the  yacht  of  a  dis- 
tinguished nobleman  which,  was  protect- 
ed in  Mav  last,  and  taken  on  shore  a 
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few  weeks  ago,  and  found  perfectly 
clean,  and  the  copper  almost  unchanged. 
The  only  vessel,  the  jirethusa,  which  has 
been  under  the  influence  of  protectors, 
for  any  considerable  length  of  time  in 
Plymouth  Harbour,  is  said  also  to  be  in 
a  very  satisfactory  state.  We  have 
moreover  just  received  intelligence  from 
Naples  of  the  arrival  of  the  Seriyigapatam, 
another  protected  ship,  and  that  she  has 
entered  the  Bay,  with  her  copper  beau- 
tifully bright.  These  few  instances  are 
sufficient  to  show  that  the  method  of 
protecting  copper,  as  proposed  by  Sir  H. 
Davy,  promises  to  answer  the  intended 
purpose ;  but,  even,  if  in  some  instances 
foulness  has  been,  or  shall  be  produced 
by  excess  of  protection,  it  will  only  de- 
monstrate the  power  of  the  principle  of 
protection,  which  may  be  so  graduated 
as  to  save  all  the  copper,  or  1-lOth,  or 
l-5th,  or  l-3d,  of  any  other  proportion. 
The  practical  application  of  this  princi- 
ple can  only  be  learnt  by  varied  experi- 


ments, which  we  feel  confident  the  ge- 
nius of  the  inventor  will  establish.  He 
is,  we  understand,  at  present  engaged  in 
ascertaining  whether  the  best  results  are 
to  be  obtained  by  a  few  lai'ge,  or  by  nu- 
merous such  protectors  placed  below  or 
above  the  copper ;  and  also  all  the  cir- 
cumstances of  the  corrosion  of  different 
kinds  of  copper  by  sea-water.  We  have 
offered  these  remarks,  derived  from  au- 
thentic sources,  as  an  act  of  justice  to 
the  labours  of  Sir  Humphry  Davy.  It 
must  be  highly  painful  to  the  Learned 
President,  to  find  incompetent  persons 
reasoning  upon  experiments  which  they 
cannot  understand,  and  questioning  re- 
sults which  they  cannot  fairly  appreciate. 
To  the  Public  it  must  be  annoying  to 
read  so  many  contradictory  statements 
and  misrepresentations  ;  to  Science  it  is 
humiliating,  for  it  proves  that,  like  com- 
merce or  politics,  she  even  is  exposed  to 
the  jealousies  of  conflicting  interests. 


CURIOUS  PHENOMENA  OBSERVED  IN  THE   MINES  IN 
DERBYSHIRE. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen,  —  On  Wednesday 
the  12th  instant,  I  attended  the 
lecture  given  by  Dr.  Ure  in  Ander- 
son's Institution,  for  the  Mechanics' 
Class,  the  proceeds  of  which  are  to 
go  to  the  subscription  for  raising  a 
monument  to  the  memory  of  the 
celebrated  James  Watt.  Among 
the  great  variety  of  mechanical  and 
chemical  experiments  exhibited  that 
night,  there  was  one  on  Iodine, 
which  struck  me  forcibly  by  its  vio- 
lent explosion.  The  Doctor,  who  is 
I  believe  the  largest  manufacturer 
of  this  article  in  the  world,  describ- 
ed its  appearance  as  very  much  re- 
sembling powdered  steel  or  black- 
lead.  My  object  in  mentioning 
this  circumstance  is  to  draw  the 
attention  of  some  of  your  chemical 
correspondents  to  the  solution  of  a 
strange  and  unaccounted-for  natural 
phenomenon. 


In  the  Haycliff  and  Ladywash 
mines  in  the  Peak  of  Derby,  the 
miners  come  to  a  vein  of  ore  com- 
posed of  copper,  lead,  zinc,  and  sili- 
ceous spar,  which  has  the  singular 
appearance  of  having  been  run  with 
a  plane,  for  the  prominences  of  the 
one  side  exactly  fit  the  hollows  in 
the  other,  as  neatly  and  closely  as 
two  pieces  of  wood  could  be  joined 
together,  and  the  surfaces  of  these 
fluted  planes  are  smooth  and  shin- 
ing, as  if  rubbed  over  with  black- 
lead,  or  some  substance  very  much 
I'esembling  iodine.  When  the  miners 
fall  in  with  these  veins,  they  all  retire 
to  a  place  of  safety  but  one  man,  who 
draws  a  sharp  pointed  pick  up  and 
down  to  scratch  the  face  of  it :  he,  too, 
instantly  retires  to  a  distance,  and 
hears  something  like  the  beating  of 
a  church  clock,  and  immediately 
after  an  explosion  takes  place,  and 
the  vein  is  shattered  to  pieces  and 
thrown  out  in  great  quantities. — 
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The  miners  avail  themselves  of  this 
fact,  and  have  brought  down  as 
many  minerals  at  one  explosion,  as 
ten  men  could  do  in  three  months. 
There  is  an  extrication  of  some 
elastic  fluid  at  the  time  of  explosion, 
for  the  bucket  hanging  over  the 
pit  has  been  lifted  up,  though  of 
considerable  weight,  and  the  stem- 
pies,  or  planks  laid  across  fissures 
in  the  mine,  have  been  torn  or  split 
in  pieces,  and  it  also  produces  the 
same  shaking  as  an  earthquake. — 
Can  this  blacklead  appearance  of 
the  surface  of  these  singular  veins, 
be  iodine  ?  Or  is  it  a  galvanic  or 
an  electrical  power  that  produces 
such  wonderful  effects  ?     It  would 


appear  that  the  surface  of  these 
veins  is  in  the  same  state  with  the 
glass  tears  called  prince  Rupert's 
drops,  Avhich,  when  scratched  or 
broken,  fly  in  pieces  with  great  vio- 
lence, from  the  repulsion  of  their 
particles  to  one  another. 

A  full  account  of  these  mines, 
and  of  this  phenomenon,  may  be 
seen  in  the  appendix  to  White- 
hurst's  Enquiry  into  the  Original 
State  and  Formation  of  the  Earth ; 
Lond.  1778.  If  some  of  your  in- 
genious Correspondents  could  throw 
any  light  on  this  hitherto  inexpli- 
cable phenomenon,  it  would  greatly 
oblige,  your's,  &c. 

J.    X   • 

Glasgow,  22d  Jan.  1825. 


PROFESSOR  ANDERSON    AND  DR.  BIRBECK. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — A  paper,  signed 
W.  G.  having  appeared  in  one  of 
your  late  Numbers,  and  your  Cor- 
respondent B.  having  disapproved 
of  parts  of  it,  he  replied ;  and, 
to  establish  an  opinion  that  he  had 
formed,  along  with  others  as  igno- 
rant of  the  subject  as  himself,  he 
brought  forward  a  transaction 
which  took  place  in  Anderson's 
Institution,  in  which  my  name  is 
mentioned,  along  with  Mr.  Watt's, 
as  having  come  forward  and  read 
the  Will  of  Professor  Anderson  to 
the  Class ;  and  again,  in  his  an- 
swers to  the  friends  of  W.  G.,  he 
says — "  Does  Aliquis  mean  that 
the  aged  Messrs.  Black  &  Robert- 
son palmed  a  deliberate  falsehood 
on  the  Class,  when  they  affirmed 
that  they  were  the  agents  through 
which  Dr.  B.  formed  the  Mechan* 
ics'  Class  ?  Did  Messrs.  Hart  & 
Watt  falsify  Professor  Anderson's 
will,  or  was  it  through  ignorance 
that  they  and  the  Committee  join- 


ed in  misleading  the  Class,  as  to 
its  tenor  ?  Did  Dr.  Ure  falsify  the 
sederunt  book,  or  was  it  from  ig- 
norance that  be  gave  a  similar 
opinion  on  its  contents  ?  And, 
lastly,  did  Dr. Ure,  the  Committee, 
and  the  five  hundred  subscribers 
to  the  address,  prepare  and  sub- 
scribe that  paper  either  wittingly 
or  ignorantly,  containing  what  was 
not  the  fact  ?  It  is  for  your  Cor- 
respondents to  take  which  horn  of 
the  dilemma  they  choose. — To  me 
it  is  a  matter  of  indifference." 

Perhaps,  my  best  way  to  an- 
swer this,  is  to  give  a  statement  of 
what  took  place,  so  far  as  1  was 
concerned. 

The  Class  proposed  to  get  some 
memorial  of  Dr.  Birbeck,  in  order 
to  establish  their  priority  to  any 
other  Class  of  the  kind,  conceiving 
Dr.  Birbeck  to  be  the  founder  of 
it.  A  Committee  was  named,  of 
which  I  was  a  member,  who  were 
to  get  the  business  set  a-going,  and 
to  give  the  Class  an  idea  of  how 
the  Professor  left  the  Institution. 
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The  abridged  printed  copy  of  his 
will  was  handed  to  me  by  some 
one  of  the  Book  Committee,  and, 
at  same  time,  we  were  told  by  Mr. 
Warren,  that  we  were  to  act  just 
as  we  were  instructed  by  the  Class, 
and  not  to  use  our  own  opinion  in 
any  thing.  We  accordingly  read 
all  that  was  pointed  out,  and  all 
that  appeared  to  us  to  bear  on  the 
subject;  and  left  the  Class  to  make 
of  it  what  they  thought  best.  This 
seems  the  part  that  Mr.  Barclay 
alludes  to,  in  which  I  was  a  party. 
As  to  what  Messrs.  Black  &  Ro- 
bertson informed  the  Class  of,  it 
was  merely  this:  that  they  waited 
on  Dr.  Birbeck  about  some  busi- 
ness of  their  own,  and  at  that  time 
he  informed  them  that  he  was  go- 
ing to  give  a  {i^w  lectures  gratui- 
tous, and  gave  them  each  a  ticket 
and  a  few  hand- bills  to  distribute. 

Any  other  information  that  the 
Committee  acquired  was  from  the 
Class. 

As  to  the  part  the  Convener  of 
the  Committee  took,  (that  is.  Dr. 
Ure,)  he  acted,  as  far  as  I  saw, 
according  to  the  sederunt  book, 
and  to  the  will  of  the  Class.  I  do 
think  that  he  wished  the  Class  to 
follow  their  own  judgment,  not  his. 
They  did  so,  and  Dr.  Birbeck  was 
written  to.  He  returned  no  answer; 
— he  was  written  to  again.  The 
Class  waited  about  three  months 
and  no  answer  was  received.  Dr. 
Ure  then  wrote  to  a  friend  of  his 
own.  Dr.  Moir,  requesting  him  to 
call  on  Dr.  Birbeck.  He  did  so,  and 
found  him  in  possesion  of  both  the 
letters.  There  is  something  unac- 
countable in  this:  it  looks  as  if 
Dr.  Birbeck  saw  the  sandy  foun- 
dation on  which  his  honours  were 
to  be  built.  He  got  over  this, 
however,  by  desiring  Dr.  Moir  to 
write  an  apology  for  him,  as  he 


had  not  time  himself!!!  This, 
in  course  of  post,  we  received  from 
Dr.  Moir ;  and,  at  same  time,  we 
received  a  letter  from  Dr.  Birbeck, 
apologizing  in  a  very  lame  manner 
to  the  Committee;  and  on  the 
same  sheet,  a  letter  to  be  read  to 
the  Class,  stating  his  readiness  to 
sit  for  his  Portrait.  This  letter, 
he  says,  he  wrote  on  second 
thought,  after  Dr.  Moir  had  left 
him.  The  Committee  not  agreeing 
with  the  Class  about  the  Painter, 
the  Committee  resigned,  and  here 
my  part  of  the  business  ended. 
Had  it  been  known  to  me  at  that 
time,  that  Professor  Anderson  had 
carried  on  in  the  College,  a  Class 
which  he  used  to  denominate  his 
Antitoga  Class,  to  which  work  peo- 
ple were  allowed  and  invited  by 
him  to  attend ;  I  certainly  would 
have  stated  it  to  the  Class;  as  when 
this  circumstance  is  known,  his 
intentions  are  apparent  to  every 
one  who  reads  the  will  carefully, 
to  have  been  to  give  knowledge  to 
those  who  were,  before  his  time, 
shut  out  from  science.  His  able 
Successor  in  the  College,  who  was 
his  assistant  Lecturer  before  his 
death,  still  follows  his  example  of 
admitting  a  separate  Class  of  Stu- 
dents to  the  experimental  part  of 
his  Course.  1  suppose,  by  this 
time,  Mr.  Barclay  is  convinced,  as 
well  as  I  am,  that  we  were  all  led 
in  the  dark,  to  give  the  honour  to 
wJwm  it  was  not  due;  and  since  it 
is  justice,  and  not  controversy 
that  we  are  after,  let  us  drop  all 
party  spirit,  and  give  the  honours 
to  the  first  who  opened  the  door 
of  science,  and  invited  in  Me- 
chanics; and  who,  at  his  death, 
left  his  property  for  their  further 
instruction.     Your's,  &c. 

Robert  Hart. 


444 


THE  GLASGOW 


To  the  Editors  of  the 

Glasgow  Mechanics'  Magazine. 

Gentlemen, — I  observe  that  my  op- 
ponent B.  has  come  forth  as  Mr.  Hugh 
Barclay,  and  with  all  the  characteristic 
quibbling  of  the  profession  to  which  he 
belongs.  Some  may  think  him  a  more 
formidable  opponent  in  this  shape,  but 
I  consider  the  "  adhibiting"  of  his  name 
to  be  merely  an  easy  way  of  getting  rid 
of  that  which  he  finds  himself  incom- 
petent to  support. 

In  answer  to  his  sweeping  assertion, 
that  nothing  advanced  by  him  has  been 
contradicted,  I  beg  leave  to  say  to  him, 
that  I  now  contradict  all  the  assertions  he 
made  with  regard  to  Dr.  Birheck  being  the 
jirst  who  opened  a  Class  for  Mechanics, 
and  I  refer  him  to  my  former  letter  for 
the  proof  in  support  of  this  contradic- 
tion. 

As  to  what  was  said  and  done  by 
Dr.  Ure,  Messrs.  Hart,  Watt,  Black, 
and  Robertson,  I  leave  them  to  discuss 
the  matter  with  Mr.  Barclay  as  they 
please ;  I  have  nothing  to  do  with  it : 
the  argument  upon  which  Mr.  B.  and  I 
are  at  issue,  is  not  what  then  occurred, 
but  this,  "Whether  to  Pofessor  An- 


derson or  to  Dr.  Birbeck  may  be  traced 
the  origin  of  Mechanics'  Institutions?" 
Mr.  B.  has  asserted,  that  it  may  be 
traced  to  the  latter,  and  I  have  2frov- 
ed,  that  with  the  former  Gentleman 
they  had  their  origin;  and  that  proof 
Mr.  B.  has  not  attemjited  to  invalidate. 
When  he  replies  to  the  facts  in  my  last, 
I  shall  be  ready  to  meet  him,  but  I 
decline  leaving  this  subject  even  at  his 
request. 

As  to  his  mysterious  threatening,  I 
do  not  mind  it  j  "  facts  are  chiels  that 
wunna  ding;"  and  if  he  doubts  what  I 
have  asserted  to  be  true,  he  can  read 
Dr.  Birbeck's  letter  of  resignation, 
which  may  perhaps  satisfy  him.  An 
account  of  Anderson's  Institution,  to 
be  found  in  a  contemporary  Magazine, 
will  also  bear  me  out  in  my  assertions, 
"  that  when  the  Dr.  was  told  that  he 
would  have  to  run  the  risk  of  the  class 
paying  him — he  resigned:"  the  reason 
of  this  is  well  known. 

As  I  have  no  interest  to  serve,  by 
giving  my  name  as  Mr.  Barclay  has 
done,  I  shall  still  appear  in  the  charac- 
ter of 

Aliquis. 


RAMAGE'S  TELESCOPE. 


M.  Dupin  and  Dr.  Gregory,  during 
an  excursion  in  Scotland,  were  much 
delighted  with  the  excellence  of  the  in- 
struments made  by  Mr.  John  Ramage, 
of  Aberdeen,  and  their  facility  of  use, 
and  valuable  observations  of  the  Hea- 
vens, worthy  of  an  observatory  of  the 
first  order.  They  were  astonished  to 
find  such  inventive  talents  and  know- 
ledge in  a  humble  tradesman,  who  de- 
votes the  leisure  hours,  spared  from  his 
business,  to  scientific  pursuits,  whose 
knowledge  and  genius  are  only  excelled 
by  his  great  modesty,  and  readiness  to 
oblige. 

One  of  these  telescopes  is  placed  at 
Broadford,  near  Aberdeen,  in  the 
grounds  of  Dr.  Dauney,  the  professor 
of  law.  The  tube  is  twenty-five  feet 
long,  and  its  diameter  eighteen  inches. 
At  the  bottom  of  the  tube,  when  the 
telescope  is  to  be  used,  is  placed  a  me- 
tallie  speculum,  finely  polished,  of  fifteen 
inches  diameter. — From  this  speculum 
a  fine  bright  and  clearly  defined  image 


of  the  body  observed  is  reflected :  and 
as  an  eye-piece  of  only  a  small  magnify- 
ing power  is  required;  there  is  as  pleas- 
ant and  distinct  a  view  as  if  the  object 
was  seen  by  the  eye. — The  superior 
view  of  the  Heavens  as  seen  by  such 
an  instrument,  can  be  appreciated  by 
those  only  who  have  enjoyed  the  advan- 
tage of  an  observation  with  it.  To 
produce  any  considerable  power  upon  a 
small  telescope,  deep  magnifying  eye- 
glasses must  be  used,  consequently,  the 
field  of  view  is  much  contracted,  and 
there  being  but  little  light,  the  object  is 
seen  very  unsatisfactorily.  But  with 
the  large  reflecting  telescope  the  obser- 
vation is  one  continued  source  of  un- 
mixed pleasure.  Mr.  Ramage's  tele- 
scope is  erected  on  a  cast  iron  platform, 
twenty-seven  feet  in  diameter,  on  piles 
jointed,  and  dove-tailed  together.  The 
whole  was  placed  in  a  horizontal  posi- 
tion by  means  of  a  spirit  level.  The 
centre  post  is  about  four  feet  deep. 
The  telescope  is  moved  round  to  any 


MECHANICS'  MAGAZINE. 


4<45 


direction,  on  cast  iron  rollers,  by  a 
winch  at  the  end,  near  the  lower  part 
of  the  tube,  and  a  rope.  The  tube  of 
the  telescope  is  raised  to  any  altitude 
by  the  winch  on  the  one  side.  When 
it  is  desired  to  be  elevated  to  the  zenith, 
or  to  any  high  elevation,  the  end  of  the 
tube  is  brought  forward;  the  gallery  on 
which  the  observer  stands,  is  raised  by 
a  similar  winch  on  the  opposite  side. 
All  the  motions  of  the  telescope  are 
produced  in  the  simplest  manner  by 
means  of  a  few  cords :  yet  the  telescope 
is  perfectly  steady,  and  free  from  tre- 
mor, and  may  be  managed  by  the  ob- 
server without  an  assistant,  almost  as 
easily  as  a  three  feet  achromatic  tele- 
scope. This  is  a  decided  advantage, 
as  the  observer  can  place  the  tube  in  the 
most  favourable  position  for  vision,  bet- 


ter than  any  assistant.  When  the  ob- 
server is  in  the  gallery  he  is  able  to  keep 
the  object  a  long  time  in  view,  as  the 
telescope  may  sweep  backwards  and 
forwards  10",  and  the  observer  may  ele- 
vate or  depress  it,  and  himself,  with 
one  hand.  The  machinery  of  Her- 
schel's  twenty-feet  telescope  is  very 
complicated,  and  requires  two  assistants. 
Mr.  Ramage  is  now  engaged  in  prepar- 
ing a  grand  telescope,  of  which  the 
speculum  is  fifty-four  feet  in  length,  and 
twenty-one  inches  diameter.  The  cast- 
ing and  polishing  of  the  specula  and  er- 
ection of  the  telescopes  are  done  under 
his  direction,  and  in  a  great  degree 
with  his  own  hands.  The  excellence 
and  simplicity  of  management,  alike 
entitle  the  instruments  to  admiration. 


SLEEP  V.  STUDY. 


Gentlemen, — Of  all  known  hostili- 
ties, few  perhaps  are  of  longer  standing 
than  that  between  Sleq)  and  Study. — 
Study  may,  indeed,  boast  of  no  small 
exploits  and  achievements ;  yet  sleep, 
we  find,  most  commonly  gains  the  da?/. 
For  our  own  part,  we  were  lately  in  a 
great  dilemma.  To  study  during  the 
day  was  incompatible  with  our  avoca- 
tion, and  at  night  we  no  sooner  took  up 
a  book,  than  sleep  began  to  weigh  our 
eyelids  down,  as  if  determined  to  bar 
out  knowledge.  Thus  enslaved,  we 
summoned  our  whole  powers, — made 
several  attacks  upon  the  foe,  but  to  lit- 
tle avail. 

At  length,  however,  we  procured  a 


common  onion — cut  it  through  the  mid- 
dle— and  brought  it  and  our  eyes  into 
close  contact.  This  contact  caused  not 
bloodshed  but  hrineshed;  it  mollified  our 
visual  eye-balls,  and  left  owrse/^  perfect- 
ly collected !  By  this  simple  means, 
in  short,  we  keep  the  droway  god  at  bay, 
every  night,  till  we  hear  the  iron  tongue 
of  midnight.  Wherefore,  knowing  our- 
self  to  be  not  alone  engaged"  in  this 
nocturnal  war,  and  you  to  be  a  proved 
champion  for  literature  and  learning, 
we  deemed  it  proper  to  tender  this  cap- 
ital recipe  to  the  Public. 

I  am,  Gentlemen,  &c. 

L.  M'L. 

Coll,  January,  1825. 


THE  BEST  CHRONOMETER. 


The  Lords  Commissioners  of  the 
Admiralty  having  advertised  a  premium 
of  ^300  for  the  best  chronometer, 
which  should  be  kept  at  Greenwich  for 
trial,  for  one  year;  thirty-six  were  sent 
thither,  by  the  principal  chronometer- 
makers  in  London,  and  were  kept  in 
1823.  It  was  announced,  that  if  any 
chronometer  varied  six  seconds,  it  could 
not  obtain  the  prize.  At  the  end  of  the 
year,  the  prize  was  decided  to  be  gain- 
ed by  chronometer.  No.  816,  made  by 
Mr.  James  Murray,  of  Cornhill,  whose 
instrument,  on  no  one  month,  varied 
more  than  one  second  and  eleven  hun- 


dredth parts  of  a  second.  This  dis- 
tinguished artist,  who  had  the  honour 
of  producing  the  best  instrument  ever 
known,  is  a  native  of  Moflfat,  in  Dum- 
friesshire. The  chronometer  is  now  sent 
out  with  Captain  Parry.  The  second 
best  chronometer,  of  which  the  varia- 
tion was  about  five  seconds,  was  made 
by  Mr.  Cathro,  a  native  of  Dundee. 
Thus,  both  the  prizes  were  gained  by 
Scotchmen.  Such  perfection  was  never 
before  attained,  and  it  justly  excited  the 
astonishment  of  all  astronomers,  and  of 
the  Board  of  Admiralty. 
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VOLTAIC-MECHANIC  AGENT. 


In  the  first  Number  of  this  work, 
[[No.  53,]  which  came  forth  under 
our  superintendence,  it  fell  to  our 
lot,  to  make  some  observations  on 
the  Editor  of  the  Chemist,  and  as  to 
his  having  appropriated  to  himself 
a  discovery  which  had  been  made 
by  one  of  our  Correspondents, 
and  which  had  been  published  in 
this  Magazine  about  a  month  pre- 
vious to  the  time  it  appeared  in 
the  Chemist.  We  are  glad  now  to 
be  able  to  state  that  the  Editor  of 
the  Chemist  has  at  once  given  to 
our  Correspondent,  the  honour  to 
which  he  is  entitled  of  having  dis- 
covered this  new  Agent  before  him, 
at  any  rate;  but  we  certainly  do 
not  like  well  the  observations  with 
which  his  admissions  are  coupled. 
He  talks  of  his  having  been  inform- 
ed, that  the  same  idea  had  occur- 
red to  a  Gentleman  in  London, 
and  seems  to  wish  to  give  the 
merit  of  the  discovery  to  this  un- 
known. If  he  had  looked  care- 
fully over  our  Correspondent's 
Letter,  he  would  have  seen  that 
the  idea  had  occurred  long  ago 
to  him,  and  that  it  was  not  recent- 
ly formed.  There  can  be  little 
question,  therefore,  that  he  is  the 
first  discoverer  of  this  new  Agent, 
whatever  may  turn  out  to  be  its 
utility,  of  which,  however,  we 
have  already  expressed  our  doubts. 
We  have  further  to  object  to  the 
Editor  of  the  Chemist,  saying, 
that  he  claims  the  merit  of,  like  our 


Correspondent,  blundering  on  a 
discovery:  He  may  have  blun- 
dered upon  it;  but  he  certainly 
has  no  right  to  lower  the  merits  of 
others,  or  to  attribute  that  to  chance 
blundering,  which  for  any  thing  he 
knows  to  the  contrary,  may  have 
been  the  consequence  of  much  in- 
genious speculation  and  experi- 
ment. As  he  has,  however,  de- 
nied ever  having  seen  the  No.  of 
our  work  in  which  the  discovery  is 
mentioned,  we  at  once  free  him 
from  any  suspicion,  which  the  odd- 
ness  of  the  circumstance  of  his 
"  blundering"  on  a  discovery,  a 
few  weeks  after  we  had  given  forth 
that  discovery  to  the  world,  may 
have  created.  We  quote  the  arti- 
cle from  the  45th  No.  of  the  Che- 
mist, in  which  the  claims  of  our 
Correspondent  are  admitted. 

"  We  had  no  intention  of  again 
adverting  to  this  subject  at  present ; 
but  we  are  in  some  measure  com- 
pelled. An  ingenious  friend  has 
drawn  our  attention  to  No.  51  of 
the  Glasgow  Mechanics'  Mag- 
azine, in  which  we  are  indirectly 
accused  of  having  appropriated  to 
ourselves  the  invention  of  another. 
On  turning  to  No.  43  of  this  work, 
published  on  October  23,  in  which 
this  invention  is  recorded,  we  found 
the  following  article."  Here  the 
Chemist  quotes  the  article  from  our 
Magazine,  No.  51,  to  which  we 
refer  the  reader. 


DYEING  WOOD. 


General  Observations. 

It  being  necessary  to  say  something 
as  to  the  quality,  nature,  and  texture  of 
the  wood  most  fit  for  dyeing,  I  shall  state 
my  remarks  in  the  following  order : 

First,  the  wood  mostly  used  to  dye 
black,  is  pear-tree,  holly,  and  beech. 


all  of  which  will  take  a  beautiful  black ; 
it  should  at  the  same  time  be  observed, 
not  to  take  wood  which  has  been  long 
cut,  or  aged,  but  as  fresh  as  possible : 
I  have  likewise  found,  that  after  the 
veneers  have  had  one  hour's  boiling, 
and  taken  out  to  cool,  that  the  colour 
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lias  struck  much  stronger.  It  should 
likewise  be  noticed,  that  after  the  ve- 
neers are  dyed,  they  should  be  dried  in 
the  air,  and  not  by  the  fire,  or  in  a 
kiln  of  any  kind;  as  it  tends  to  de- 
stroy the  colour. 

Secondly,  in  order  to  dye  blue,  green, 
red,  or  other  colours,  take  clear  holly  ; 
put  the  veneers  first  in  a  box  or  trough 
with  clean  water,  and  let  them  remain 
four  or  five  days,  changing  the  water 
once,  or  twice,  as  you  find  occasion ; 
the  water,  acting  as  a  purgative  in  the 
wood,  will  bring  forth  abundance  of 
slime,  8cc. ;  let  them  dry  about  twelve 
hours  before,  they  are  put  in  the  dye ; 
by  observing  this,  you  will  find  the  col- 
our strike  quicker,  and  be  of  a  brighter 
hue. 

Fine  Black. 
Have  a  chair-maker's  copper  fixed, 
into  which,  put  six  pounds  of  chip  log- 
wood, and  as  many  veneers  as  it  will 
conveniently  hold,  without  pressing  too 
tight;  fill  it  with  water,  and  let  it  boil 
slowly  for  about  three  hours  ;  then  add 
half  a  pound  of  powdered  verdigrise, 
half  a  jjound  of  copperas,  and  four 
ounces  of  bruised  nut  galls,  filling  the 
copper  up  with  vinegar  as  the  water 
evaporates  ;  let  it  boil  gently  two  hours 
each  day,  till  you  find  the  wood  to  be 
dyed  through ;  which,  according  to  the 
kind,  will  be  in  more  or  less  time. 

Fine  Blue. 
•  Take  a  clean  glass  bottle,  into  which 
put  one  pound  of  oil  of  vitriol;  then 
take  four  oimces  of  the  best  indigo, 
pounded  in  a  mortar  into  small  lumps  ; 
put  them  in  the  phial  (take  care  to  set 
the  bottle  in  a  basin  or  earthen  glazed 
pan,  as  it  will  ferment) ;  after  it  is  quite 
dissolved,  provide  an  earthen  or  wood- 
en vessel,  so  constructed  that  it  will 
conveniently  hold  the  veneers  you  mean 
to  dye ;  fill  it  rather  more  than  one-third 
with  water,  into  which  pour  as  much  of 
the  vitriol  and  indigo  (stirring  it  about), 
as  will  make  a  fine  blue  ;  which  you 
may  know  by  trying  it  with  a  piece  of 
white  paper  or  wood  ;  put  in  your  ve- 
neers, and  let  them  remain  till  the  dye 
has  struck  through. 

Note — The  colour  will  be  much  bet- 
ter if  the  solution  of  indigo  in  vitriol  is 
kept  a  few  weeks  before  using  it ;  also 
the  best  trough  you  can  use,  being 
either  made  of  common  stone,  like  a 
stone  sink,  but  of  proper  dimensions, 
say  about  four  feet  by  eight  or  nine 


inches,  which  will  be  sufficiently  large 
for  veneers  intended  to  be  stained;  or 
you  may  procure  one  made  of  artificial 
stone  of  any  dimension,  which  will  not 
cost  so  much ;  also  you  will  find  the 
colour  strike  better  if,  previous  to  put- 
ting your  veneers  into  the  blue  dye, 
you  boil  them  in  plain  water  till  com- 
pletely soaked  through,  and  let  them 
remain  for  a  few  hours  to  dry  partially, 
previous  to  immersing  them  in  the  dye. 
Fine   Yelloiv. 

Take  of  the  root  of  barberry  four 
pounds,  reduce  it,  by  sawing,  to  dust, 
which  put  in  a  copper  or  brass  trough, 
add  four  ounces  of  turmerick,  to  which 
put  four  gallons  of  water,  then  put  in 
as  many  white  holly  veneers  as  the  li- 
quor will  cover;  boil  them  together  for 
three  hours,  often  turning  them  ;  when 
cool,  add  two  ounces  of  aqua-fortis, 
and  you  will  find  the  dye  strike  through 
much  sooner. 

Bright  Green. 

Proceed  as  in  either  of  the  above  re- 
ceipts to  produce  a  yellow;  but  instead 
of  adding  aqua-fortis,  or  the  brightening 
liquid,  add  the  vitriolated  indigo,  as 
much  as  will  produce  the  desired  colour. 
Bright  Red. 

Take  two  pounds  of  genuine  Brazil 
dust,  add  four  gallons  of  water,  put  in 
as  many  veneers  as  the  liquid  will  cover, 
boil  them  for  three  hours;  then  add 
two  ounces  of  alum,  and  two  ounces  of 
aqua-fortis,  and  keep  it  luke-warm  un- 
til it  has  struck  through. 
Purple. 

Take  two  pounds  of  chip  log^vood 
and  half  a  pound  of  Brazil  dust,  add 
four  gallons  of  water,  and  after  putting 
in  your  veneers,  boil  them  well,  for  at 
least  three  hours;  then  add  six  ounces 
of  pearl-ash  and  two  ounces  of  alum, 
let  them  boil  two  or  three  hours  every 
day,  till  you  find  the  colour  struck 
through. 

Note. — The  Brazil  dust  in  this  re- 
ceipt is  perhaps  superfluous,  as  it  only 
contributes  to  make  the  purple  of  a 
more  red  cast,  for  the  pearl-ash  does 
not  act  upon  it  to  change  it  from  a  red 
to  ajpurple. 

Orange. 

Let  the  veneers  be  dyed,  by  either 
of  the  methods  given,  of  a  fine  deep 
yellow,  and  while  they  are  still  wet  and 
saturated  with  the  dye,  transfer  them 
to  the  bright  red  dye,  till  you  find  the 
colour  has  penetrated  equally  throughout. 
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SINGLE  BA.RREL  AIR-PtJMP. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — A  few  readers 
of  your  Magazine  in  a  Village  in 
this  Neighbourhood,  have  for  the 
last  ten  months,  met  regularly 
once  a- week,  for  the  purpose  of 
endeavouring  to  extend,  by  mu- 
tual instruction  or  conversation, 
their  knowledge  of  Natural  Phil- 
osophy, Chemistry,  and  other 
branches  of  Natural  Science ;  and 
have,  by  small  pecuniary  contribu- 
tions, furnished  themselves  with  va- 
rious useful  articles  of  apparatus. 


They  wish  at  present  to  add  to  their 
apparatus  an  air  pump,  and  have 
desired  me  to  ask  the  favour  of 
your  inserting  in  your  Magazine, 
the  query :  For  what  sum  would 
any  of  your  Correspondents,  who  is 
acquainted  with  the  construction 
of  such  instruments,  furnish  a 
small  but  effective  single  Barrel 
Air  Pump,  constructed  on  the 
plan  described  in.  the  32d  number 
of  your  work? 

I  am.  Gentlemen,  &c. 

J.W. 

Moffat. 


QUERIES. 


1.  I  have  observed  that  the  walking- 
beams  of  almost  all  Steam  Engines  are 
made  in  the  form  of  a  curve.  I  should 
be  very  glad  that  any  of  your  readers, 
through  the  medium  of  the  Magazine, 
would  inform  me  what  advantage  is  de- 
rived by  this  shape  of  the  walking-beam 
over  those  which  form  a  straight  line 
from  the  centre  ? — A.  M  Wright. 

2.  The  great  proportion  of  casts  of 
human  heads  are,  more  or  less,  distort- 
ed; from  the  softer  parts  of  the  face 
being  compressed  by  the  weight  of  the 
plaster,  while  the  hard  parts  resist  the 
pressure :  Could  any  of  the  readers  of 
the  Mechanics'  Magazine  furnish  a  cor- 
rect method  of  taking  casts,  by  which 
this  would  be  avoided  ? — R.  W. 


3.  A  Gallowgate  enquirer  wishes  to 
know  the  properties  of  the  water  in  the 
pmnp-well  in  Wilson-street.  He  has 
found  when  his  butter,  (for  he  is  a  dealer 
in  butter,)  in  the  summer  months,  be- 
comes in  any  degree  rancid,  or  as  it  is 
called,  windy,  or  tasted, — the  following 
recipe  completely  restores  its  sweetness. 
A  pound  of  salt  and  an  ounce  of  salt- 
petre, boiled  in  two  pints  of  water.  In 
the  course  of  applying  fliis  specific,  he 
has  tried  all  the  water  about  town,— 
common  pipe  water,  diflferent  wells  in 
town,  Ams  well,  &c.;  and  has  found 
none  of  them  answer  so  well  as  the 
Wilson-street  well.  This  is  his  reason 
for  wishing  to  know  the  properties  of 
that  water. 


NOTICES  TO  CORRESPONDENTS. 

Communications  have  been  received  from  A.  B.— A  Gallowgate  Enquirer— D.  M.  B.— Donald 
Frazer — R.  P. — A  Friend  and  Mechanic  will  be  attended  to,  when  we  reprint  No.  T.  which  must  be 
done,  for  the  Fourth  Time,  in  a  few  weeks.— Mr.  Williamson  will  oblige  by  sending  the  paper  he 
offers,  and  also  an  account  of  the  suggestion  of  Mr.  Johnstone. 


Communications  from  intelligent  Mechanics  will  be  very  acceptable,  in  whatever 
style  they  may  be  written,  if  they  contain  a  full  account  of  the  invention  or  im- 
prbvement,  which  is  the  subject  of  their  notice. 


Published  every  Saturday,  by  W.  R.  M'Phun,  155,  Trongate,  Glasgow,  to  whom 
Communications  (post  paid)  must  be  addressed  ;  may  be  had  also  of  Steuart 
&  Panto N,  Cheapside,  London ;   and  Edwaed  West  &  Co.  Edinburgh. 
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SOME    ACCOUNT    OF    THE    CHARACTER    AND    MERITS 

Ol''    THE    LATE 

PROFESSOR    PI.AYFAIR. 


Having  now  brought  our  Second  Volume  to  a  conclusion,  we  have 
thought  proper  to  adorn  it  with  a  Portrait  of  the  late  Professor  Playfair, 
of  Edinburgh ;  and,  as  we  believe  it  impossibly  to  add  any  thing  to  the 
following  eloquent  character  of  him  by  Mr.  Jeffrey,  we  have  preferred 
quoting  it,  to  giving  any  thing  of  our  own  : — 

"  It  has  struck  many  people,  we  believ^e,  as  very  extraordinary,  that  so 
eminent  a  person  as  Mr.  Playfair  should  have  been  allowed  to  sink  into 
his  grave  in  the  midst  of  us,  without  calling  forth  almost  so  much  as  an 
attempt  to  commemorate  his  merit,  even  in  a  common  newspaper ;  and 
that  the  death  of  a  man  so  celebrated  and  beloved,  and  at  the  same  time 
so  closely  connected  with  many  who  could  well  appreciate  and  suitably 
describe  his  excellencies,  should  be  left  to  the  brief  and  ordinary  notice 
of  the  daily  obituary.  No  event  of  the  kind  certainly  ever  excited  more 
general  sympathy ;  and  no  individual,  we  are  persuaded,  will  be  longer  or 
more  affectionately  remembered  by  all  the  classes  of  his  fellow-citizens : 
and  yet  it  is  to  these  very  circumstances  that  we  must  look  for  an  expla- 
nation of  the  apparent  neglect  with  which  his  memory  has  been  followed. 

"  We  beg  leave  to  assure  our  readers,  that  it  is  merely  from  an  anxiety 
to  do  something  to  gratify  this  natural  impatience,  that  we  presume  to 
enter  at  all  upon  a  subject,  to  which  we  are  perfectly  aware  that  we  are 
incapable  of  doing  justice.  For,  of  Mr.  Playfair's  scientific  attainments — 
of  his  proficiency  in  those  studies  to  which  he  was  peculiarly  devoted,  we 
are  but  slenderly  qualified  to  judge  ;  but,  we  believe,  we  hazard  nothing 
in  saying  that  he  was  one  of  the  most  learned  mathematicians  of  his  age, 
and  among  the  first,  if  not  the  very  first,  who  introduced  the  beautiful 
discoveries  of  the  later  continental  geometers  to  the  knowledge  of  his  coun- 
trymen, and  gave  their  just  and  true  place,  in  the  scheme  of  European 
knowledge,  to  those  important  improvements  by  which  the  whole  aspect 
of  the  abstract  sciences  has  been  renovated  since  the  days  of  our  illustri- 
ous Newton.  If  he  did  not  signalize  himself  by  any  brilliant  or  original 
invention,  he  must  at  least  be  allowed  to  have  been  a  most  generous  an'^ 
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intelligent  judge  of  the  achievements  of  others,  as  well  as  the  most  elo- 
quent expounder  of  that  great  and  magnificent  system  of  knowledge  which 
has  been  gradually  evolved  by  the  successive  labours  of  so  many  gifted 
individuals.  He  possessed,  indeed,  in  the  highest  degree,  all  the  charac- 
teristics both  of  a  fine  and  a  powerful  understanding — at  once  penetrating 
and  vigilant — but  more  distinguished,  perhaps,  for  the  caution  and  sure- 
ness  of  its  march,  than  for  the  brilliancy  or  rapidity  of  its  movements — 
and  guided  and  adorned  through  all  its  progress  by  the  most  genuine 
enthusiasm  for  all  that  is  grand,  and  the  justest  taste  for  all  that  is  beau- 
tiful in  the  truth  or  the  intellectual  energy  with  which  he  was  habitually 
conversant. 

Mr.  Playfair  was  not  merely  a  teacher ;  and  has  fortunately  left  behind 
him  a  variety  of  works,  from  which  other  generations  may  be  enabled  to 
judge  of  some  of  those  qualifications  which  so  powerfully  recommended 
and  endeared  him  to  his  contemporaries.  It  is,  perhaps,  to  be  regretted, 
that  so  much  of  his  time,  and  so  large  a  proportion  of  his  publications, 
should  have  been  devoted  to  the  subjects  of  the  Indian  Astronomy,  and 
the  Huttonian  Theory  of  the  Earth.  For,  though  nothing  can  be  more 
beautiful  or  instructive  than  his  speculations  on  those  curious  topics,  it 
cannot  be  dissembled  that  their  results  are  less  conclusive  and  satisfactory 
than  might  have  been  desired ;  and  that  his  doctrines,  from  the  very 
nature  of  their  subjects,  are  more  questionable  than,  we  believe,  they 
could  possibly  have  been  on  any  other  topic  in  the  whole  circle  of  the 
sciences.  A  juster  estimate  of  Mr.  Playfair's  talent,  and  a  truer  picture 
of  his  genius  and  understanding,  is  to  be  found  in  his  other  writings  ;  in 
the  papers,  both  biographical  and  scientific,  with  which  he  has  enriched 
the  Transactions  of  our  Royal  Society ; — his  account  of  De  Laplace,  and 
other  articles  which  he  is  said  to  have  contributed  to  the  Edinburgh 
Review — the  Outlines  of  his  Lectures  on  Natural  Philosophy — and,  above 
all,  his  Introductory  Discourse  to  the  Supplement  to  the  Encyclopaedia 
Britannica,  with  the  final  correction  of  which  he  was  occupied  up  tq  the 
last  moments  that  the  progress  of  his  disease  allowed  him  to  dedicate  to 
any  intellectual  exertion. 

"  With  reference  to  these  works,  we  do  not  think  we  are  influenced 
by  any  national,  or  other  partiality,  when  we  say  that  he  was  certainly 
one  of  the  best  writers  of  his  age  ;  and  even  that  we  do  not  now  recollect 
any  one  of  his  contemporaries  who  was  so  great  a  master  of  composition. 
There  is  a  certain  mellowness  and  richness  about  his  style,  which  adorns, 
without  disguising  the  weight  and  nervousness,  which  is  its  other  great 
characteristic — a  sedate  gracefulness  and  manly  simplicity  in  the  more 
level  passages — and  a  mild  majesty  and  considerate  enthusiasm  where  he 
rises  above  them,  of  which  we  scarcely  know  where  to  find  any  other 
example.  There  is  gi'eat  equability,  too,  and  sustained  force,  in  every 
part  of  his  writings.  He  never  exhausts  himself  in  flashes  and  epigrams, 
nor  languishes  into  tameness  or  insipidity ;  at  first  sight  you  would  say 
that  plainness  and  good  sense  were  the  predominating  qualities ;  but,  by 
and  by,  this  simplicity  is  enriched  with  the  delicate  and  vivid  colours  of  a 
fine  imagination — the  free  and  forcible  touches  of  a  powerful  intellect — 
and  the  lights  and  shades  of  an  unerring  harmonizing  taste.  In  comparing 
it  with  the  styles  of  his  most  celebrated  contemporaries,  we  would  say 
that  it  was  more  purely  and  peculiarly  a  written  style — and  therefore 
rejected  those  ornaments  that  more  properly  belong  to  oratory.      It  had 
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no  impetuosity,  huiTy,  or  vehemence — no  bursts  or  sudden  turas  or 
abruptness,  like  that  of  Burke ;  and,  though  eminently  smooth  and  melo- 
dious, it  was  not  modulated  to  a  uniform  system  of  solemn  declamation, 
like  that  of  Johnson,  nor  spread  out  in  the  richer  and  more  voluminous 
elocution  of  Stewart ;  nor  still  less  broken  into  that  patch-work  of  scho- 
lastic pedantry  and  conversational  smartness  which  has  found  its  admirers 
in  Gibbon.  It  is  a  style,  in  short,  of  great  freedom,  force,  and  beauty  ; 
but  the  deliberate  style  of  a  man  of  thought  and  of  learning ;  and  neither 
that  of  a  wit,  throwing  out  his  extempores  with  an  affectation  of  careless 
giace — nor  of  a  rhetorician,  thinking  more  of  his  manner  than  his  matter, 
and  determined  to  be  admired  for  his  expression,  whatever  may  be  the 
fate  of  his  sentiments. 

"  But  we  need  dwell  no  longer  on  qualities  that  may  be  gathered 
hereafter  from  the  works  he  has  left  behind  him.  They  who  lived  with 
him  mourn  the  most  for  those  which  will  be  traced  in  no  such  memorial ; 
and  prize,  far  above  these  talents  which  gained  him  his  high  name  in 
philosophy,  that  personal  character  which  endeared  him  to  his  friends, 
and  shed  a  grace  and  a  dignity  over  all  the  society  in  which  he  moved. 
The  same  admirable  taste  which  is  conspicuous  in  his  writings,  or  rather 
the  higher  principles  from  which  that  taste  was  but  an  emanation,  spread 
a  similar  charm  over  his  whole  life  and  conversation ;  and  gave  to  the 
most  learned  philosopher  of  his  day,  the  manners  and  deportment  of  the 
most  perfect  gentleman.  Nor  was  this  in  him  the  result  merely  of  good 
sense  and  good  temper,  assisted  by  an  early  familiarity  with  good  com- 
pany, and  a  consequent  knowledge  of  his  own  place  and  that  of  all  around 
him.  His  good  breeding  was  of  a  higher  descent ;  and  his  powers  of 
pleasing  rested  on  something  better  than  mere  companionable  qualities. 
With  the  greatest  kindness  and  generosity  of  nature,  he  united  the  most 
manly  firmness — and  the  highest  principles  of  honour,  and  the  most 
cheerful  and  social  dispositions,  with  the  gentlest  and  steadiest  affections. 
Towards  women  he  had  always  the  most  chivalrous  feelings  of  regard  and 
attention,  and  was,  beyond  almost  all  men,  acceptable  and  agreeable  in 
their  society — though  without  the  least  levity  or  pretension  unbecoming 
his  age  or  condition.  And  such,  indeed,  was  the  fascination  of  the  perfect 
simplicity  and  mildness  of  his  manners,  that  the  same  tone  or  deportment 
seemed  equally  appropriate  to  all  societies,  and  enabled  him  to  delight  the 
young  and  the  gay  with  the  same  sort  of  conversation  which  instructed 
the  learned  and  the  grave.  There  never,  indeed,  was  a  man  of  learning 
and  talent  who  appeared  in  society  so  perfectly  free  from  all  sorts  of  pre- 
tension or  notion  of  his  own  importance,  or  so  little  solicitous  to  distinguish 
himself,  or  so  sincerely  willing  to  give  place  to  every  one  else.  Even 
upon  subjects  which  he  had  thoroughly  studied,  he  was  never  in  the  least 
impatient  to  speak,  and  spoke  at  all  times  without  any  tone  of  authority ; 
while,  so  far  from  wishing  to  set  off  what  he  had  to  say  by  any  brilliancy 
or  emphasis  of  expression,  it  seemed  generally  as  if  he  had  tried  to  dis- 
guise the  weight  and  originality  of  his  thoughts  under  the  plainest  form  of 
speech,  and  the  most  quiet  and  indifferent  manner ;  so  that  the  profoundest 
remarks  and  subtlest  observations  were  often  dropped,  not  only  without 
any  solicitude  that  their  value  should  be  observed,  but  without  any  appa- 
rent consciousness  that  they  possessed  any.  Though  the  most  social  of 
human  beings,  and  the  most  disposed  to  encourage  and  sympathize  with 
the  gaiety  of  others,  his  own  spirits  were  in  general  rather  cheerful  than 
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gay,  or  at  least  never  rose  to  any  turbulence  or  tumult  of  merriment :  and 
while  he  would  listen  with  the  kindest  indulgence  to  the  more  extravagant 
sallies  of  his  younger  friends,  and  prompt  them  by  the  heartiest  approba- 
tion, his  own  satisfaction  might  generally  be  traced  in  a  slow  and  tem- 
perate smile,  gradually  mantling  •  over  his  benevolent  and  intelligent 
features,  and  lighting  up  the  countenance  of  the  sage  with  the  expression 
of  the  mildest  and  most  gentle  philanthropy.  It  was  wonderful,  indeed, 
considering  the  measure  of  his  own  intellect,  and  the  rigid  and  undeviat- 
ing  propriety  of  his  own  conduct,  how  tolerant  he  was  of  the  errors  and 
defects  of  other  men.  He  was  too  indulgent,  in  truth,  and  favourable  to 
his  friends — and  made  a  kind  and  liberal  allowance  for  the  faults  of  all 
mankind — except  only  faults  of  baseness  or  of  cruelty — against  which  he 
never  failed  to  manifest  the  most  open  scorn  and  detestation.  Independ- 
ent, in  short,  of  his  high  attainments,  Mr.  Playfair  was  one  of  the  most 
amiable  and  estimable  of  men — delightful  in  his  manners — inflexible  in 
his  principles — and  generous  in  his  affections,  he  had  all  that  could  charm 
in  society,  or  attach  in  private :  and,  while  his  friends  enjoyed  the  free 
and  unstudied  conversation  of  an  easy  and  intelligent  associate,  they  had 
at  all  times  the  proud  and  inward  assurance  that  he  was  a  being  upon 
whose  perfect  honour  and  generosity  they  might  rely  with  the  most 
implicit  confidence,  in  life  and  in  death — and  of  whom  it  was  equally 
impossible,  that,  under  any  circumstances,  he  should  ever  perform  a  mean, 
a  selfish,  or  a  questionable  action,  as  that  his  body  should  cease  to  gravi- 
tate, or  his  soul  to  live  ! 

"  If  we  do  not  greatly  deceive  ourselves,  there  is  nothing  here  of 
exaggeration  or  private  feeling — and  nothing  with  which  an  indifferent 
and  honest  chronicler  would  not  concur.  Nor  is  it  altogether  idle  to 
have  dwelt  so  long  on  the  personal  character  of  this  distinguished  indivi- 
dual ;  for  we  are  ourselves  persuaded,  that  this  personal  character  has 
almost  done  as  much  for  the  cause  of  science  and  philosophy  among  us, 
as  the  great  talents  and  attainments  with  which  it  was  combined — and 
has  contributed,  in  a  very  eminent  degree,  to  give  to  the  better  society  of 
this  our  city,  that  tone  of  intelligence  and  liberality  by  which  it  is  hon- 
ourably distinguished.  It  is  not  a  little  advantageous  to  philosophy  that 
it  is  in  fashion — and  it  is  still  more  advantageous,  perhaps,  to  the  society 
which  is  led  to  confer  on  it  this  apparently  trivial  distinction.  It  is  a 
great  thing  for  the  country  at  large — for  its  happiness,  its  prosperity,  and 
its  renown — that  the  upper  and  influencing  part  of  its  population  should 
be  made  familiar,  even  in  its  untasked  and  social  hours,  with  sound  and 
liberal  information,  and  be  taught  to  respect  those  who  have  distinguished 
themselves  by  intellectual  attainments.  Nor  is  it,  after  all,  a  slight  or 
despicable  reward  for  a  man  of  genius  to  be  received  with  honour  in  the 
highest  and  most  elegant  society  around  him,  and  to  receive  in  his  living 
person  that  homage  and  applause  which  is  too  often  reserved  for  his 
memory.  Now,  those  desirable  ends  can  never  be  effectually  accom- 
plished, unless  the  manners  of  our  leading  philosophers  are  agreeable,  and 
their  personal  habits  and  dispositions  engaging  and  amiable.  From  the 
time  of  Hume  and  Robertson,  we  have  been  fortunate  in  Edinburgh  in 
possessing  a  succession  of  distinguished  men,  who  have  kept  up  this 
salutary  connection  between  the  learned  and  the  fashionable  world  ;  but 
there  never,  perhaps,  was  any  one  who  contributed  so  powerfully  to 
confirm  and  extend  it,  and  that  in  times  when  it  was  peculiarly  difficult, 


MECHANICS'  MAGAZINE. 


453 


as  the  lamented  individual  of  whom  we  are  now  speaking ;  and  they  who 
have  had  the  most  opportunity  to  observe  how  superior  the  society  of 
Edinburgh  is  to  that  of  most  other  places  of  the  same  size,  and  how  much 
of  that  superiority  is  owing  to  the  two  aristocracies  of  rank  and  of  letters 
— of  both  of  which  it  happens  to  be  the  chief  provincial  seat — will  be  the 
best  able  to  judge  of  the  importance  of  the  service  he  has  thus  rendered 
to  its  inhabitants,  and  through  them,  and  by  their  example,  to  all  the  rest 
of  the  countiy." 


DR.    BARKER'S  MILL. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — Thefollowing  ob- 
servations on  Barker's  Mill,  I  hope, 
will  be  found  to  be  correct ;  and  if 
so,  they  may  lead  to  some  practical 
improvements.  The  extremity  of 
the  horizontal  pipe  has,  in  some  of 
these  machines,  been  observed  to 
move  faster  than  the  velocity  with 
which  the  water  issued  out  from 
the  orifices  ;  and  this  increased  ra- 
pidity has  been  ascribed  to  the  ef- 
fect of  the  centrifugal  force  acquired 
by  the  water  from  the  rotatory  mo- 
tion of  the  horizontal  arm.  But 
this  increased  velocity  certainly  de- 
pends on  quite  a  different  principle. 
Suppose  that  there  is  no  resistance 
from  the  air,  no  friction,  nor  any 
inertia  or  centrifugal  force, — then, 
when  the  machine  begins  to  move, 
its  motion  will  obviously  be  slow, 
but  will  gradually  increase  ;  and  the 
water,  attaining  the  circular  motion 
of  the  machine,  its  re-action,  or 
pressure,  will  remain  the  same  as 
when  the  machine  was  stationary  ; 
this  pressure,  continuing  constant, 
will  act  as  a  constant  uniform  force, 
and  produce  a  uniformly  accelerated 
motion,  which  will  be  proportional 
to  the  period  of  action.  The  ve- 
locity, under  these  circumstances, 
would  therefore  go  on  increasing  to 


force, 

that, 

pence 


infinity.  But  from  the  mere  inertia 
of  the  machine,  this  velocity  would 
be  limited,  for  the  motion  would  be- 
come uniform  when  the  momentum 
of  rotation  is  equal  to  the  momen- 
tum of  the  water;  and  when  re- 
sistance from  the  air  and  friction 
are  taken  into  account,  this  uniform 
motion  will  be  considerably  less. 
With  respect  to  the  centrifugal 
it  appears  to  be  obvious, 
IS  it  is  obtained  at  the  ex- 
of  the  pressure,  it  cannot 
affect  the  operation  of  the  machine. 
As  the  rotatory  inertia  of  the  wa- 
ter in  the  horizontal  arm  occasions 
a  considerable  loss  of  power,  the 
more  this  is  diminished,  the  more 
will  the  effect  of  the  machine  be 
increased^ 

Might  not  a  very  effective  steam- 
engine  be  constructed  on  the  prin- 
ciple of  Barker's  Mill  .'^  The  re- 
volving arm  might  move  in  a  verti- 
cal plane,  enclosed  in  a  shallow  air- 
tight cylinder,  kept  constantly  in  a 
state  of  vacuum  by  means  of  seve- 
ral small  condensers,  acting  in  im- 
mediate succession.  This  engine 
would  have  very  little  friction  ;  and 
steam,  being  so  light,  the  rotatory 
inertia  would  be  trifling,  and  there 
would  be  no  loss  of  power  from  fly- 
wheels and  cranks. 

A.B. 

Dollar,  29th  Jan,  1825. 
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ON  Mb.  henry  BELL  AND  STEAM  NAVIGATION. 


When  we  look  around  on  the  land 
of  our  birth,  and  behold  the  many 
incalculable  benefits  she  has  receiv- 
ed from  the  aid  of  machinery;  the 
power  and  influence  which  she  has 
been  enabled  to  attain  and  to  sup- 
port among  the  nations  of  Europe ; 
the  conflict  she  supported  single- 
handed,  it  may  be  said,  against  the 
world ;  the  wealth  and  riches  with 
which  she  overflows ;  and  when  we 
consider  that  all  this  could  never 
have  been  attained  but  for  the  la- 
bours, the  inventions,  and  the  im- 
provements of  our  mechanics,  we 
are  surprised,  and  feel  ashamed  for 
our  country,  that  no  mode  of  per- 
manently and  effectually  rewarding 
humble  merit  has  ever  yet  been 
established.  Often  has  it  been 
thought  of — often  has  it  been  pro- 
posed ;  but  never  yet  has  any  thing 
effectual  even  been  attempted.  We 
see  inventive  genius  and  persever- 
ing industry  pining  around  us  in 
poverty  and  obscurity,  and  dying 
the  victim  of  grief  and  despair, 
unpitied  and  uncared  for.  This  is 
surely  unworthy  of  a  great  nation ; 
and  most  sincerely  do  we  pray  that 
some  plan  may  be  adopted  which 
will  prevent  in  future  this  disgrace 
to  Britons.  Among  the  many  who 
have  been  sufferers  by  pursuing  the 
public  good  rather  than  their  own 
private  emolument,  none  surely 
is  more  worthy  of  patronage — none 
more  worthy  of  reward,  than  Mr. 
Henry  Bell  of  Helensburgh. 

Much  discussion  has  taken  place 
in  the  public  journals  as  to  who 
was  the  first  to  apply  the  power  of 
steam  to  the  propelling  of  boats ; 
but  whoever  was  the  first  to  give 
the  hint,  or  to  attempt  its  execution, 
it  is  not  to  be  disputed  that  Mr. 
Bell  was  the  first  to  put  the  princi- 
ple in  practice,  and  to  bring  steam 
boats  into  general  use.  It  was  he 
who  gave  the  model  to  Mr.  Fulton, 


who  has  received  so  much  of  the 
fame  arising  from  the  introducing 
this  mode  of  conveyance,  and  he 
even  went  over  to  America  with 
that  gentleman,  for  the  purpose  of 
assisting  in  establishing  them. — 
This  is  fully  established  by  the  fol- 
lowing extract  from  the  House  of 
Commons  on  the  subject : — "  But 
the  whole  merit  of  constructing 
these  steam  boats  is  due  to  the  na- 
tives of  Great  Britain.  Mr.  Henry 
Bell,  of  (jlasgovv,  gave  the  first  mo- 
del of  them  to  Mr.  Fulton,  and 
went  over  to  America  to  assist  him 
in  establishing  them."  Thus,  we 
see,  this  ingenious  man  has  not 
only  benefited  Britain  by  the  intro- 
duction of  steam  boats,  an  improve- 
ment in  inland  navigation,  at  any 
rate,  of  incalculable  value,  and  now 
likely  to  be  useful  even  in  navigating 
the  great  seas, — but  he  was  also 
the  benefiter  of  America,  as  it  was 
he  who  introduced  them  in  that 
country,  where  they  have  so  long 
been  productive  of  so  much  benefit. 
But  besides  this,  Mr.  Bell  first  in- 
troduced the  locomotive  engines, 
which  have  been  found  so  very  useful 
at  Newcastle.  And  what  has  his  in- 
genuity produced  to  him,  while  it 
has  thus  benefited  not  only  his  na- 
tive country,  but  indeed  the  whole 
world  ? — Poverty  and  sickness  ! — 
This  has,  we  may  say,  been  his  sole 
reward.  The  Magistrates  of  Glas- 
gow, no  doubt,  most  laudably  gave 
him  an  annuity  of  £30  per  annum 
from  the  funds  of  the  city ;  and  to 
this  he  is  well  entitled,  consider- 
ing the  benefit  the  city  has  received 
from  his  labours  and  his  ingenuity; 
but  although  this  is  probably  as 
much  as  the  Magistrates  of  Glas- 
gow consider  themselves  entitled  to 
award  from  the  city  funds,  it  is  by 
no  means  an  adequate  reward  to 
Mr.  Bell.  Something  national 
ought  to  be  done :  something  which 
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will  effectually  relieve  him  from  the 
difficulties  under  which  he  has  too 
long  laboured,  and  which  would 
enable  him  to  go  on  with  ease  and 
freedom,  in  the  prosecution  of  his 
improvements  on  the  steam  carriage, 
which  may  yet  be  as  useful  to  the 
world  as  his  steam  boats  have  been. 
We  give  from  the  Manchester  Guar- 
dian Mr.  Bell's  own  account  of  his 
improvements,  and  we  trust  some- 
thing will  be  done  for  his  relief. 

Sir, — I  had  a  call  from  one  of 
Mr.  Wyld's  partners  two  days  ago, 
informing  me  that  you  wished  a 
short  account  of  my  first  outset  with 
steam  boats.  I  suppose  you  mean 
in  this  country?  But  I  claim  the 
merit  of  being  the  person  that  put 
them  first  in  practice  in  this  or  any 
other  country ;  which  fact  cannot 
be  denied  me.  I  refer  you  for  a 
more  particular  account  to  the  fifth 
report  of  the  honourable  House  of 
Commons.  In  addition  to  what  is 
there  stated  of  my  inventions,  I 
have  to  add,  that  I  was  the  first 
that  made  locomotive  engines  to  be 
of  use  on  land,  and  there  is  a  num- 
ber of  them  in  the  coal-works  at 
Newcastle.  I  also  made  a  steam 
carriage  to  ply  on  a  common  turn- 
pike road,  and  it  did  well ;  but  it 
was  a  high  pressure  engine,  which, 
for  the  safety  of  the  lieges,  are  pro- 
hibited by  Act  of  Parliament.  If  it 
were  not  for  the  risk  that  attends 
high  pressure  engines,  they  could 
be  made  to  travel  at  the  rate  of  nine 
miles  per  hour,  on  good,  ordinary, 
and  even  on  up-hill  roads.  But  let 
me  now  turn  your  attention  to  the 
progress  of  steam  boats  in  Scotland 
since  their  first  commencement. — 
In  1811,  I  built  the  Comet,  and 
plied  her  between  Glasgow  and 
Greenock ;  but  the  prejudice  was 
so  great  against  steam  boat  naviga- 
tion, by  the  hue  and  cry  of  the  fly-^ 
boat  and  coach  proprietors,  that  for 
the  first  six  months  very  few  would 


venture  their  precious  lives  in  her ; 
but  in  the  course  of  the  winter  of 
1812,  as  she  had  plied  all  the  year, 
she  began  to  gain  credit,  as  passen- 
gers were  carried  24  miles  as  quick 
as  by  the  coaches,  and  at  two-thirds 
less  expense,  besides  being  warm 
and  comfortable.  But  even  after 
all,  I  was  a  gi'eat  loser  that  year. — 
In  the  second  year,  I  made  her  a 
jaunting-boat  all  over  the  coasts  of 
England,  Ireland,  and  Scotland,  to 
show  the  public  the  advantages  of 
steam  boat  navigation,  over  the 
other  mode  of  sailing.  I  have  done 
what  no  Emperor,  King,  Prince, 
Admiral,  or  General  could  do ;  I 
have  made  vessels  go  against  both 
wind  and  tide,  which  no  man  could 
do  before.  I  erected  several  other 
steam  boats,  and  opened  up  the 
most  of  the  different  stations  where 
steam  boats  ply,  and  all  this  single- 
handed.  I  sold  the  first  steam  boat 
that  went  to  London,  and  also  the 
first  that  went  to  France.  The 
Comet  was  lost  in  1820,  December 
13th,  on  the  west  coast  of  Scotland, 

hands  and  passengers  all  saved 

On  the  9Ji  of  September,  1821, 
another  steam  boat  of  mine  was 
burnt  down  to  the  water's  edge,  on 
a  Sunday  morning,  lying  at  anchor; 
neither  of  the  two  were  insured; 
and,  independent  of  this,  I  experi- 
enced a  great  loss  in  opening  up  all 
the  different  grounds  single-handed, 
which,  as  soon  as  they  were  seen 
to  pay,  induced  large  and  powerful 
companies  to  embark  in  steam  boat 
speculation  with  larger  boats  and 
greater  power,  so  that  they  could 
go  quicker,  and  of  course  your 
humble  servant  and  his  steam  boats 
were  left  behind ;  for  the  public  do 
not  sacrifice  their  own  conveniences 
in  order  to  reward  the  man  to  whom 
they  are  indebted  for  an  invention. 
I  have,  in  my  day,  done  a  great 
many  public  works  in  Scotland,  and 
a  few  in  other  countries ;  but  I  have 
almost  served  my  day  and  genera- 
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tion ;  as  my  supply  of  fuel  is  nowr 
getting  small,  my  steam  is  getting 
weaker, — and,  at  last,  my  capacity 
of  making  way  must  cease.    1  have 
been  these  six  months  laid  up  in 
dock  under  repairs ;  but  should  the 
head  carpenter  give  the  order  that 
all  is  right,  I  may  once  more  be 
launched  afloat.     If  this  should  be 
the  case,  I  will  make  a  voyage  to 
see  my  friends  in  London,  as  I  in- 
tend to  apply  the  ensuing  session  to 
the  House  of  Commons,  to  see  if 
there  is  as  much  gratitude  in  the 
representatives  of  the  people  as  will 
induce  them  to  grant  me  a  recom- 
pence  for  the  good  that  I  have  done 
the  nation  at  large.    In  a  few  years, 
I  have  no  doubt,  the  whole  of  the 
coasting  trade  will  be  carried  on  by 
the  power  of  steam.     I  have  also 
no   doubt  of  the   practicability  of 
a  steam  vessel  communication  with 
the    East   Indies.     The   vessels   I 
would  recommend  for  this  purpose 
should  be  about  400  tons  burden. 
Their  course  ought  to  be  straight 
up  the  Mediterranean,  then  to  cross 
the  narrowest  neck  of  land  to  the 
head  of  the  Red  Sea,  to  meet  other 
steam  vessels,  and  then  proceed  to 
Madras;   which  voyage   could   be 
performed  in   35   days,   including 
tour  days  for  taking  in  fresh  pro- 
visions, water,  &c.     I  will  venture 
to  affirm,  that  history  does  not  af- 
ford an  instance  of  such  rapid  im- 
provement in  commerce  and  civili- 
zation as  that  which  will  be  effected 
by  steam  vessels ;  and  one  sees  its 
commencement  now  in  the  promis- 
cuous multitude  which  is  collected 
together  in  one  of  these  commodi- 
ous and  expeditious  conveyances. 
There,  people  of  every  nation,  and 
every  tongue,  meet  together  in  ami- 
ty; every   one  inquiring  into   the 
manners,  languages,  and  customs  of 
each  other,  and  not  one  word  of 


discord  amongst  the  mixed  multi- 
tude. It  may  almost  be  said,  it  is  a 
gathering  in  of  the  nations  to  har- 
mony with  each  other,  in  love  and 
unity,  peace  and  accord. 

At  the  end  of  1823,  there  had 
been  built  in  Scotland  about  95 
steam  boats,  the  cost  of  which  will 
average  about  £4000  each.  Sunk 
capital  is  £380,000.  Of  that  num- 
ber there  have  been  forty  sold  from 
the  ports  of  the  river  Clyde,  that 
were  built  and  finished  there.  Last 
year,  no  less  than  55  steam  vessels 
were  plying  in  Scotland,  32  of  them 
belonging  to  the  Clyde.  Suppose 
these  55  steam  vessels  employ  550 
men,  allowing  ten  men  to  each  ves- 
sel, their  wages  at  the  average  of 
30s.  per  week,  (including  captain 
and  steward's  wages,)  will  amount 

to €32,175  0  0 

Suppose  the  average 
consump.  of  coals 
to  be  four  tons  per 
day,  for  30  weeks 
in  the  year,  at  12s. 

6d.  per  ton 32,175  0  0 

Harbour  dues 6,500  0  0 

Ten  per  cent,  tear  and 
wear,  on  55  steam- 
boats     22,000  0  0 

And  ten  per  cent,  pro- 
fit on  the  capital  in- 
vested, is 22,000  0  0 


So  that  the  annual  re- 
ceipts ought  to  be  £114,850  0  0 

If  we  suppose  that  each  passen- 
ger pays  4s.  the  number  of  passen- 
gers in  one  year  will  be  574,250 ! 
This  shows  you  the  commerce  by 
steam-navigation  in  Scotland,  for 
which  the  public  is  in  a  great  de- 
gree indebted  to  your  most  obe- 
dient and  humble  servant, 

Henry  Bell. 
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SIR  HUMPHRY  DAVY'S  METHOD  OF  PROTECTING  COPPER 
SHEETING  FROM  CORROSION  BY  SEA  WATER. 


[As  it  appears  that  many  of  our 
readers  are  not  aware  of  the  nature 
of  Sir  Humphry  Davy's  plaji  for 
protecting  the  copper  of  ships,  on 
which,  last  week,  we  offered  some 
observations,  although  from  the  dis- 
cussion which  has  of  late  taken 
place  about  it,  we  thought  it  had 
been  pretty  generally  known,  we 
have  been  induced  to  give  an  ac- 
count of  it.] 

The  distinguished  President  of 
the  Royal  Society,  had  long  ago 
shown,  that  the  chemical  action 
of  bodies  upon  each  other  may  be 
modified  or  destroyed  by  changes 
in  their  electrical  states ;  that  sub- 
stances will  combine  only  when 
they  are  in  different  electrical  states ; 
and  that  by  bringing  a  body  natur- 
ally positive,  artificially  into  a  nega- 
tive electrical  state,  its  usual  powers 
of  combination  are  altogether  de- 
stroyed. By  reasoning  upon  this 
general  principle,  which  had  previ- 
ously conducted  him  to  many  bnl- 
liant  discoveries.  Sir  Humphry  was 
led  to  the  discovery  which  we  pro- 
pose at  present  to  explain.  Copper 
being  a  metal  only  weakly  positive 
in  the  electro-chemical  scale,  he 
conceived  that  it  could  only  act  on 
sea  water  in  a  positive  state,  and, 
consequently,  that  if  it  could  be  ren- 
dered slightly  negative,  the  corrod- 
ing action  of  sea  water  upon  it 
would  be  destroyed.  After  many 
trials,  he  obtained  the  most  satisfac- 
tory confirmation  of  these  theoreti- 
cal views.  A  piece  of  zinc  as  large 
as  a  pea,  or  the  point  of  a  small 
iron  nail,  preserved  40  or  50  square 
inches  of  copper  from  corrosion, 
whether  it  was  placed  on  the  top, 
bottom,  or  on  the  middle  of  the 
sheet  of  copper,  and  whatever  was 
the  shape  of  the  copper.  Every 
side,  every  surface,  and  every  par- 


ticle of  the  copper  continued  bright 
while  the  zinc  or  iron  was  slowly 
corroded. 

A  piece  of  thick  sheet  copper, 
containing  about  60  square  inches 
of  surface,  was  cut  so  as  to  form 
seven  divisions  connected  only  by 
the  smallest  filaments,  and  a  mass 
of  zinc,  of  the  fifth  of  an  inch  in 
diameter,  was  soldered  to  the  upper 
division.  The  whole  was  plunged 
under  sea  water,  and  after  the  lapse 
of  a  month  the  copper  was  as  bright 
as  when  first  introduced,  while 
similar  pieces  of  copper  undefended 
had  undergone  considerable  corro- 
sion. 

The  application  of  these  results 
to  the  preservation  of  the  copper 
sheeting  of  ships  of  war  and  other 
vessels  is  obvious.  Under  the 
sanction  of  the  Lords  Cbmmissiotl- 
ers  of  the  Admiralty,  Sir  Humphry 
has  been  engaged  in  ascertaining 
the  value  of  this  discovery  upon 
ships  of  war,  and  that  with  the 
happiest  effect.  Sir  Humphry 
has,  we  believe,  found  that  the  de- 
fended copper  is  more  liable  to  be- 
come foul  by  the  adhesion  of  barn- 
acles, weeds,  &c.  than  the  unde- 
fended, because  the  oxide  on  the 
latter  poisons  the  animals,  whereas 
the  clean  metallic  surface  does  them 
no  harm.  It  will  be  necessary, 
therefore,  as  we  believe  Sir  Hum- 
phry has  suggested,  "  to  weaken 
the  defensive  action  by  diminishing 
the  extent  of  defending  surface  to 
such  a  point  as  to  allow  a  slight 
oxidation  of  the  copper  sufficient  to 
repel  the  animalculae,  but  not  suffi- 
cient to  occasion  a  serious  waste  of 
the  metal." — A7m.  of  Phil.  Aug, 
1824.  In  another  paper,  our  author 
proposes  to  describe  other  applica- 
tions of  the  principle  to  the  preser- 
vation of  iron,  steel,  tin,  brass,  and 
various  useful  metals. 
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We  cannot  conclude  this  notice 
without  adverting  to  a  most  singu- 
lar attempt  which  has  been  made 
to  deprive  this  eminent  philosopher 
of  the  merit  of  his  discovery ;  an 
attempt,  however,  which,  except 
among  the  ignorant,  can  have  no 
other  effect  than  to  exalt  the  genius 
of  the  individual  whom  it  is  meant 
to  injure.  Because  Mr.  Charles 
Wyatt  of  Birmingham  took  out  a 
patent  in   1791  for  tinned  copper 


sheets,  and  recommended  tinned 
copper  for  the  sheathing  of  ships, 
on  account  of  the  tin  resisting  the 
action  of  salt  water,  it  is  therefore 
boldly  averred,  that  Sir  H,  Davy's 
invention  is  not  original.  Those 
who  wish  to  read  an  answer  to  this 
ridiculous  claim,  may  consult  the 
Ann,  of  Phil  Aug.  1824,  p.  141. 
Sir  Humphry  Davy's  paper  is 
printed  in  the  Phil.  Trans,  for 
1824,  No.  I.  page  131—159. 


ON  THE  REVIVAL  OF  THE   INSCRIPTIONS  ON  COINS  AND 
MEDALS  BY  UNEQUAL  OXIDATION. 


It  has  been  long  known,  though  we 
have  not  been  able  to  ascertain  to 
whom  we  owe  the  discovery,  that 
a  coin,  from  which  the  inscription 
and  the  figures  have  been  entirely 
effaced,  so  as  not  to  present  the 
slightest  trace  of  an  impression,  may 
have  the  inscription  and  figure  partly 
or  wholly  restored,  by  placing  it 
upon  a  hot  iron.  In  order  to  per- 
form this  experiment  with  the  fullest 
effect,  the  coin  employed  should  be 
one  equally  worn  down,  and  in 
which  very  little  of  the  metal  has 
been  worn  off  the  hollow  parts  by 
which  the  letters  are  surrounded. 

When  a  coin  of  this  kind,  or 
what  is  still  better,  a  coin  on  which 
an  illegible  trace  of  the  letter  still 
remains,  is  placed  upon  a  heated 
iron,  it  will  be  seen  that  an  oxida- 
tion takes  place  over  its  whole  sur- 
face, the  film  of  oxide  changing  its 
tint  with  the  intensity  or  continu- 
ance of  the  heat.  The  parts,  how- 
ever, where  the  letters  of  the  in- 
scription had  existed,  oxidate  at  a 
different  rate  from  the  surrounding 
parts,  so  that  these  letters  exhibit 
their  shape,  and  become  legible  in 
consequence  of  the  film  of  oxide 
which  covers  them  having  a  differ- 
ent thickness,  and  therefore  reflect- 
ing a  different  tint  from  that  of  the 
parts  adjacent.     The  tints  thus  de- 


veloped, sometimes  pass  through 
many  orders  of  brilliant  colours, 
particularly  pink  and  green^  and 
settle  in  a  bronze,  and  sometimes  a 
black  tint,  resting  upon  the  inscrip- 
tion alone.  In  some  cases  the  tint 
left  on  the  trace  of  the  letters  is  so 
very  faint  that  it  can  just  be  seen, 
and  may  be  entirely  removed  by  a 
slight  friction  of  the  finger. 

When  the  experiment  is  often  re- 
peated with  the  same  coin,  and 
the  oxidation  successively  removed 
after  each  experiment,  the  film  of 
oxide  continues  to  diminish,  and  at 
last  ceases  to  make  its  appearance. 
It  recovers  the  property,  however, 
in  the  course  of  time.  When  the 
coin  is  first  placed  upon  the  heated 
iron,  and  consequently,  when  the 
oxidation  is  the  greatest,  a  consid- 
erable smoke  rises  from  the  coin, 
and  diminishes  like  the  film  of  oxide 
by  frequent  repetition.  A  coin 
which  had  ceased  to  give  out  this 
smoke,  smoked  slightly  after  twelve 
hours  exposure  to  the  air,  having 
been  removed  from  the  hot  iron  at 
the  beginning  of  that  interval,  and 
replaced  upon  it  at  the  end  of  it  by 
a  pair  of  pincers. 

From  a  great  number  of  experi- 
ments, I  have  found  that  it  is  always 
the  raised  parts  of  the  coin,  and  in 
modern   coins   the   elevated   ledge 
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round  the  inscription,  that  oxidate 
first.  This  ]ed^e  in  an  English 
shilling  of  1816,  began  by  exhibit- 
ing a  brilliant  yellow  tint  before  it 
appeared  on  any  other  part  of  the 
coin. 

In  examining  a  number  of  old  coins, 
a  brilliant  red  globule,  accompanied 
with  a  smell  of  sulphur,  appeared 
on  one  or  two  points  of  the  coin  ; 
and  sometimes  small  globules,  like 
those  of  quicksilver,  exuded  from 
the  surface.  Other  coins  exhaled 
a  most  intolerable  smell ;  and  an 
Indian  pagoda  became  perfectly 
black  when  placed  upon  the  heated 
iron. 

Such  being  the  general  facts  re- 
specting the  oxidation  of  coins,  it 
becomes  an  interesting  inquiry  to 
determine  its  cause.  If  we  take  a 
homogeneous  and  uniform  piece  of 
silver,  and  place  it  upon  a  heated 
iron,  its  surface  will  oxidate  equally, 
if  all  the  parts  of  it  are  exposed  to 
the  same  degree  of  heat.  A  coin, 
however,  differs  from  a  piece  of 
silver  of  uniform  texture,  as  it  has 
been  struck  with  great  force  during 
the  act  of  coining.  In  this  process 
the  sunk  parts  have  obviously  been 
most  compressed  by  the  prominent 
parts  of  the  dye,  and  the  elevated 
parts  least  compressed,  the  metal 
beingleft  as  it  were  in  its  natural  con- 


dition. A  coin,  therefore,  is  a  piece 
of  metal  in  which  the  raised  letters 
and  figures  have  less  density  than 
the  other  parts,  and  consequently 
these  parts  oxidate  sooner,  or  at  a 
lower  temperature.  When  the  let- 
ters themselves  are  rubbed  off  by 
use,  the  parts  immediately  below 
them  have  also  less  density  than  the 
metal  which  surrounds  them,  and 
consequently,  they  receive  from 
heat  an  oxidation  and  a  colour  dif- 
ferent from  that  of  the  surrounding 
surface.  Hence,  the  reason  is  ob- 
vious, why  the  invisible  letters  are 
revived  by  oxidation. 

A  similar  effect  takes  place  in 
the  beautiful  oxidations  which  ai*e 
produced  on  a  surface  of  polished 
steel.  When  the  steel  has  bard 
portions,  called  pins  by  the  work- 
men, the  uniform  tint  of  the  oxide 
stops  near  these  points,  which  always 
display  colour^  different  from  the 
rest  of  the  mass. 

The  smoking  of  the  coin,  the 
diminution  of  its  oxidating  power, 
by  a  repetition  of  the  experiment, 
and  the  recovery  of  that  power  by 
time,  seem  to  indicate  that  the  soft- 
er parts  of  the  metal  absorb  some- 
thing from  the  atmosphere  which 
promotes  oxidation.  Whether  this 
is  oxygen  or  not,  remains  to  be  de- 
termined. 


ON  THE  NEW  VOLTAIC-MECHANIC  AGENT. 


[We  now  present  our  readers  with 
the  remainder  of  the  article  from 
the  Chemist,  for  which  we  could 
not  find  room  in  our  last.  G.  M., 
the  original  discoverer  of  this  new 
Galvanic  Mechanical  power,  very 
justly  remarks,  that  the  Editor  of 
the  Chemist  does  not  relinquish  his 
claim  to  the  discovery  with  any 
very  liberal  feeling;  but,  for  his 
own  sake,  G.  M.  thinks  the  Editor 
"  should  have  observed  a  little  more 
consistency.     In  his  first  article  he 


says  he  never  could  be  enough 
thankful  that  it  was  his  lot  to  make 
the  discovery,  and  in  the  present  ar- 
ticle he  says  that  he  has  no  great 
ambition  to  be  celebrated  as  a  dis- 
coverer," &c.] 

VOLTAIC-MECHANIC  POWER. 
"  We  had  no  intention  of  again  ad- 
verting to  this  subject  at  present; 
but  we  are  in  some  measure  com- 
pelled. An  ingenious  friend  has 
drawn  our  attention  to  No.  LI.  of  the 
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GtASGow  Mechantcs'  Maga- 
zine, in  which  we  are  indirectly 
acctised  of  having  appropriated  to 
ourselves  the  invention  of  another. 
On  turning  to  No.  XLIII.  of  this 
work,  published  on  October  23,  in 
which  this  invention  is  recorded,  we 
found  the  following  article. 

[Here  the  writer  quotes  the  article 
from  our  Magazine,  No.  XLIII.  Vol. 
il.  to  which  we  refer  the  reader.] 

The  article  6n  "  A  New  Voltaic- 
Mechanic  Power,"  {lublished  iii  the 
Cheftiist,  did  not  appear  till  Novem- 
ber 20,  and  consequently  the  rtierit 
of  priority  as  to  the  idea  of  employ- 
ing the  decomposition  of  water  by 
ffctlvanism,  and  its  recoinpositioti  to 
produce  a  Mechanic  Power,  be- 
longs, as  far  as  we  are  concerned, 
to  the  writer  in  The  Glasgow  Maga- 
zine. We  have  indeed  since  been 
informed,  that  the  same  idea  had  oc- 
curred long  before  to  a  very  ingeni- 
ous gentleman  of  this  metropolis, 
who  had  instituted  a  series  of  ex- 
periments on  the  subject,  and  that 
the  merit  of  having  first  thought  of 
the  subject,  does  not  belong  to  the 
\*mter  in  The  Glasgow  Magazine. 
This  point,  however,  we  shall  leave 
to  be  settled  between  the  writer  in 
the  Magazine  and  this  gentleman, 
if  he  shall  ever  think  proper  to  as- 
sert his  claim,  it  being  enough  for 
our  purpose  to  concede  his  priority 
over  ourselves.  But  while  we 
cheerfully  acknowledge  this,  and 
have  now  done  all  in  our  power  to 
make  it  known  to  the  public  at 
large,  we  must  solemnly  assert,  for 
ourselves,  that  we  never  read  the 
paper  in  the  Glasgow  Magazine  till 
within  this  week,  and  never  either 
heard  or  saw  the  least  word  which 


could  lead  tis  to  suppose  the  idea 
of  a  Voltaic-Mechanic  Power  had 
previously  occurred  to  any  other 
person.  On  the  contrary,  on  men- 
tioning the  matter  to  two  gentlemen 
well  acquainted  with  the  subject, 
they  assured  us,  though  they  both 
doubted  the  utility  of  the  project, 
that  it  was  quite  novel.  As  the 
writer  in  The  Glasgow  Magazine 
states,  it  was  invented  over  again. 
It  was  from  contemplating  the  per- 
petual reproduction  of  electricity  in 
the  pile,  and  seeing  the  decomposi- 
tion of  water  by  that  electricity, 
that  we  were  led  to  suppose  Vol- 
taic electricity  might  be  employed 
as  a  mechanic  agent.  Our  project 
was  formed  in  perfect  ignorance  of 
the  Glasgow  man's  scheme.  We 
have  no  wish  to  plume  ourselves 
with  borrovi'ed  feathers,  or  to  lake, 
without  an  acknowledgement,  the 
discoveries  of  another.  We  are,  in- 
deed, not  greatly  ambitious  of  being- 
celebrated  discoverers,  because  we 
know  that  every  really  valuable  dis- 
covery belongs  at  all  times  more  to 
the  age  than  the  individual ;  and 
had  we  known  any  other  person 
had  hit  on  the  same  thought  as  we 
set  forth,  we  should  have  been 
glad  to  have  supported  our  views 
by  his  observations.  A  man  may 
doubt  the  feasibility  of  those  pro- 
jects he  himself  forms,  but  when  he 
finds  they  are  also  entertained  by 
another,  it  is  a  strong  reason  to  be- 
lieve they  are  both  practical  and 
just.  In  conclusion,  we  again  deny 
having  had  any  knowledge  what- 
ever of  the  article  we  have  now  in- 
serted till  within  this  week,  and 
claim  for  ourselves  the  merit  of 
having,  like  the  author  of  that  ar- 
ticle, blundered  on  a  discovery." 


ON  VOLCANOES. 

It  is  not  a  little  amusing  to  peruse  clever  men  have,  from  time  to  time, 
the  various  ridiculous  and  untenable  amused  themselves  and  the  world, 
theories  with  which  talented  and      on  many  subjects,  and  no  more  so 
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than  on  the  subject  of  volcanoes. 
In  No.  LV.  Vol.  II.  we  gave  an  ac- 
count of  one  of  these ;  and  we  will 
now  proceed  to  give  other  theories 
which  have  been  equally  powerfully 
supported,  and  which  will  be  found, 
all  of  them,  to  be  equally  untena- 
ble. Werner,  who  had  studied  the 
extraordinary  appearances  produced 
on  superincumbent  rocks  by  the 
combustion  of  beds  of  coal,  applied 
these  facts  to  the  explanation  of 
volcanic  fires,  and  supposed  that 
lavas  were  formed  by  the  fusion  of 
basalt.  This  opinion  has  certainly 
considerable  plausibility ;  but,  when 
it  is  examined,  it  is  found  to  be  ab- 
solutely incapable  of  accounting  for 
the  duration  of  volcanoes,  for  their 
intermittance,  or  for  their  various 
operations. 

Still  less  probable  were  the  opin- 
ions of  the  philosophers  who  re- 
curred to  petroleum,  and  to  sul- 
phurets  of  iron.  Breislac,  who, 
like  most  men  of  very  extensive 
observation,  is  little  addicted  to 
theorising,  has  been  rather  unfor- 
tunate where  he  has  attempted  it. 
He  finds  nothing  incongruous  in 
the  joint  action  of  coal,  pyrites, 
and  petroleum.  He  discovers  a 
bed  of  coal,  a  foot  thick,  near  Be- 
neventum,  which  he  regards  with 
much  exultation ;  though  he  might 
as  well  think  of  feeding  a  furnace 
with  a  sheet  of  paper,  as  of  stimu- 
lating a  volcano  by  such  a  supply. 
By  decomposing  his  pyrites,  he 
distils  petroleum  from  limestone  of 
the  Appenines;  it  carries  with  it 
some  phosphoric  matter,  (created 
expressly,  of  course,)  and  finds  its 
way  to  commodious  reservoirs  un- 
der Vesuvius.  There,  water,  sa- 
turated with  common  salt,  waits  to 
receive  it,  and  their  union  is  ce- 
mented by  the  hymenial  torch  of 
electric  flame.  The  usual  conse- 
quences of  matrimony,  discord, fury, 
and  uproar,  ensue;  and  the  un- 
natural parents  turn  out  of  doors 


the   lava    they   engender  between 
them. 

Theorists,  who  thus  endeavoured 
to  account  for  the  inflammation  of 
Vesuvius,  were  much  erabari-assed 
to  obtain  the  necessary  supplies  of 
oxygen.  Dr.  Thomson,  whose  re- 
sidence at  Naples  afforded  him  am- 
ple opportunities  of  observation, 
ftpd  whose  acute  genius  has,  in  se- 
veral instances,  thrown  light  on 
volcanic  operations,  has  devised  an 
explanation  of  this  difficulty,  more 
remarkable  for  its  boldness  than  its 
probability.  He  supposes  that,  at 
certain  degrees  of  heat,  the  oxygen 
contained  in  the  carbonic  acid  of 
the  limestone  of  the  Appenines, 
may  be  inclined  to  enter  into  new 
combinations ;  and  he  illustrates  this 
doctrine  by  the  beautiful  and  well- 
known  experiment  of  Tenant,  who 
operated  the  decomposition  of  car- 
bonic acid  by  means  of  phosphorus.* 
On  this  theory,  it  may  be  observed, 
that  it  commences  by  supposing 
the  previous  existence  of  a  heat  of 
great  intensity,  without  providing 
any  means  for  its  production.  Se- 
condly, it  supposes  the  application 
of  some  unspecified  base  to  the  car- 
bonic acid,  to  attract  the  oxygen; 
he  cannot  possibly  suppose  the 
phosphorescent  limestone  to  con- 
tain phosphorous  enough  for  this 
purpose.  Thirdly,  it  affords  no 
employment  for  the  charcoal  of  the 
carbonic  acid,  which  is  left  to  crys- 
talise  into  diamonds,  plumbago,  or 
what  it  likes  best.  Fourthly,  there 
is  no  way  of  disposing  of  the  im- 
mense quantity  of  quick-lime  which 
this  process  would  produce;  part 
of  it  may  be  incorporated  with  the 
lavas,  but  the  whole  cannot  be  em- 
ployed in  this  way,  without  render- 
ing their  basis  almost  entirely  lime, 
which  is  notoriously  not  the  case. 
But  the  palm  of  superior  origi- 

*   Giornale  Letterario  di  Napoli,  vol. 
cvi.  p.  3. 
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uality,  in  this  contest  of  theoretic 
invention,  must  be  accorded  to  the 
genius  of  M.  Patorin,  who  is  ad- 
vantageously known  to  the  world 
by  his  travels  in  Siberia,  and  his 
splendid  collection  of  Siberian  min- 
erals. In  an  essay  read  at  the 
French  Institute,  and  afterwards 
published  by  him  in  a  separate 
form,  *  he  procures  muriatic  acid 
from  common  salt,  by  a  rather  ar- 
bitrary process,  and  decomposes 
pyrites  by  its  means.    He  supposes 

*   Recherches  sur  les  Volcans. 


sulphur  to  be  concrete  electricity, 
and  then  identifies  it  with  phospho- 
rous. He  manufactures  calcarous 
earth  from  thunder  and  lightning; 
and  he  discovers  a  metalliferous 
fluid,  which  is  at  once  the  base  of 
the  muriatic  acid,  and  the  generator 
of  metallic  veins.  It  assists  phos- 
phorous in  fixing  oxygen  under  an 
earthy  form ;  and,  with  the  united 
aid  of  the  other  substances  we  have 
enumerated,  he  very  successfully  ac- 
counts for  every  existing  phenome- 
non. On  this  theory,  we  do  not 
presume  to  offer  any  observations. 


ON  THE  INVENTION,  PROGRESS,  AND  ADVANTAGES  OF  THE 
ART  OF   ENGRAVING   IN   MEZZOTINTO    UPON   STEEL.      By 

Mr.  Charles  Turner.* 


No.  50,  Warren  Street,  Fitzroy  Square, 
London,  lith  October,  1824. 

Sir, — The  discovery  of  a  method 
of  engraving  in  mezzotinto  upon 
steel  may  be  justly  regarded  as  one 
of  the  most  fortunate  occurrences 
in  the  history  of  the  graphic  arts. 
In  the  infancy  of  this  invention,  as 
in  that  of  almost  every  other,  diffi- 
culties repeatedly  presented  them- 
selves ;  but  these  have  been  succes- 
sively overcome ;  and  the  art,  an 
outline  of  the  gradual  advance  of 
which  I  am  about  to  subjoin,  may 
at  present  be  considered  as  arrived 
at  a  state  of  full  and  vigorous  ma- 
turity. 

In  the  year  1812,  that  distin- 
guished ornament  and  benefactor  of 
his  country,  the  late  Mr.  James 
Watt,  suggested  to  me  the  possi- 
bility of  engraving  in  mezzotinto  up- 
on steel ;  but  all  the  attempts  with 
which  I  immediately  followed  up 
the  communication  were  unsuccess- 
ful. The  hardness  of  the  steel  in- 
duced me  to  lay  that  metal  wholly 
aside ;  and  some  experiments  which 
I  subsequently  made  upon  plates  of 
brass  were  attended  with  no  better 


results ;  these  latter  substances  were 
so  unequal  in  their  temper,  that  I 
found  them  quite  unfit  for  my  pur- 
pose. 

It  was  not,  therefore,  till  the  very 
recent  date,  when  Mr.  Jacob  Per- 
kins, (whose  indefatigable  labours 
and  extraordinary  inventive  powers 
are  so  well  known  and  so  highly 
appreciated,)  had  produced  blocks 
of  steel  soft  enough  to  receive  the 
impressions  of  our  tools,  and  form 
a  ground  upon  which  we  have  been 
able  to  accomplish  every  thing  re- 
quired, that  the  art  of  engraving  in 
mezzotinto  upon  steel  can  be  said 
to  have  had  its  commencement. 

In  the  month  of  January,  1820, 
Mr.  Say  made  an  engraving  on  one 
of  Mr.  Perkins's  blocks,  and  it  was 
decidedly  the  best  specimen  then 
produced.  In  February  1821,  I 
engraved  a  portrait  on  the  first 
steel-plate  I  ever  saw.  It  had  been 
given  to  me  by  the  late  Mr.  Lowry, 
and  it  turned  out  so  satisfactorily 
as  to  meet  the  approbation  of  Sir 
Thomas  Lawrence. 

On  the  30th  of  May,  1822,  Mr. 
Lupton   received   the   gold   medal 


*   From  Vol.   XLII.  of  the  Transactions  of  the  Society  for  the  Encouragement 
of  Arts,  Manufactures,  and  Commei'ce. 
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from  your  Society  for  his  admirable 
performance,  the  Infant  Samuel. 
From  the  good  fortune  which  has 
crowned  the  latter  experiments, 
steel-plates  have  obtained  a  decided 
preference  o\^er  those  of  copper  for 
engraving  in  mezzotinto;  and  the 
beautiful  specimens  now  before  the 
public,  from  the  hands  of  Messrs. 
Ward,  Reynolds,  Say,  Lupton,  and 
other  artists,  require  only  to  be  seen 
to  be  admired. 

In  engravings  in  mezzotinto  upon 
steel,  the  tones  are  far  better  de- 
fined than  those  obtainable  upon 
copper.  From  the  superior  density 
of  the  former  metal,  the  clearness 
of  the  lighter  tints  is  carried  to 
much  greater  perfection ;  and,  from 
the  same  cause,  the  darks  have  also 
a  decided  preference,  being  distin- 
guished by  their  superior  richness. 
The  advantages  in  these  respects 
are  so  numerous,  that  all  the  defici- 
ences,  which  were  formerly  irreme- 
diable in  mezzotinto  engraving,  are 
now  entirely  mastered ;  and  the 
numerous  difficulties,  with  which 
the  artist  was  always  contending, 
completely  dissipated :  although  the 
process  is  much  longer  and  more 
tedious  on  steel  than  on  copper; 
yet,  when  completed,  it  is  so  per- 
fectly satisfactory  as  fully  to  reward 
the  additional  labour.  The  instru- 
ments used  in  engraving  in  mezzo- 
tinto upon  steel,  are  precisely  the 
same  as  those  employed  in  engrav- 
ing upon  copper.     When  a  deep 


black  is  required,  twice  the  number 
of  ways  will  be  found  desirable : 
from  sixty  to  a  hundred  will  not  be 
too  many.  Steel-plates  are  now  so 
well  prepared,  and  are  become  so 
common,  that  they  are  easily  ob- 
tained by  all  who  desire  them :  the 
best  are  those  manufactured  by  Mr. 
Rhodes  and  Mr.  Hoole,  of  Shef- 
field, who  have  paid  every  attention 
to  rendering  them  fit  for  the  pur- 
pose of  the  artist :  they  may  also  be 
had  of  Mr.  Harris,  Shoe-lane,  Lon- 
don. 

I  believe  that  I  shall  not  be 
thought  to  entertain  an  erroneous 
opinion,  when  I  express  my  belief 
that  it  is  solely  to  the  introduction 
of  engraving  upon  steel  into  this 
country  by  Mr.  Perkins,  that  we 
are  indebted  for  the  present  suc- 
cessful application  of  the  same 
metal  to  the  art  of  engraving  in 
mezzotinto. 

In  conclusion,  it  may  be  service- 
able to  add  a  warning  and  receipt, 
which  the  novelty  of  the  use  of  steel 
in  the  art  of  engraving  somewhat 
imperiously  requires : — Great  care 
should  be  taken  to  save  the  steel 
from  rust,  which  is  done  by  warm- 
ing the  plate,  and  rubbing  sheep's 
suet  (from  the  animal)  over  it,  and 
keeping  it  near  a  fire,  or  in  a  dry 
room  :  without  this  precaution  much 
mischief  will  arise. 

I  am.  Sir,  &c.  &c. 


To  A.  Aikin,  Esq.  Sec.  &c.  &c. 


C.  Turner. 


QUERIES,   &c. 


To  the  Editors  of  the 
Glasgow  Mechanics'  Magazine. 

Gentlemen, — At  this  time, 
when  men  feel  the  great  advanta- 
ges arising  from  the  use  of  the 
steam  engine ;  when  every  hand  is 
open  towards  the  erection  of  monu- 
ments to  the  memory  of  its  great 
improver ;  and  every  man  rests  as- 
sured that,  in  so  doing,  he  assists 


to  perpetuate  the  name  of  one  of 
the  greatest  benefactors  of  our  coun- 
try, it  is  matter  of  surprise  that 
its  powers  are  not  more  minutely 
calculated,  and  that  no  treatise  has 
appeared,  exhibiting,  at  one  view, 
to  the  practical  engineer,  the  due 
proportion  of  its  various  parts :  con- 
ceiving that  the  following  question 
is  of  some  importance,  its  solution, 
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by  any  of  your  numerous  corres- 
pondents, will  much  oblige, 
Gentlemen, 

Yours,  &c. 

B.R.D.R. 

Is  there  any  loss  of  power  in 
the  use  of  the  crank,  accompanied 
by  a  fly-wheel, — and  what  loss  is 
there  in  its  use  when  unassisted  by 
the  fly? 

Glasgow,  31st  Jan.  1825. 


A  Lozenge  Maker  wishes  to 
know  the  best  and  simplest  receipt 
for  making  a  yellow,  a  red,  and  a 


purple  colour,  that  would  assist  him 
in  his  profession. 


W.  B.  requests  to  be  favoured 
with  an  exact  description  of  the 
Magic  Lanthorn. 


A  Receipt  for  making  Bravidy, 

One  pint  of  whisky ;  one  penny- 
worth of  Iris-root,  pounded;  half 
a  gill  of  the  spirit  of  sweet  nitre ; 
one  gill  of  red  wine ;  six  prunes, 
pounded ;  two  ounces  of  burnt  su- 
gar ;  and  a  little  green  tea.  After 
remaining  twenty-four  hours,  it  is 
ready  for  use. 


LONDON  MECHANICS'  INSTITUTION. 


If  this  institution  does  not  succeed, 
it  will  not  be  for  the  want  of  finan- 
ces. We  with  pleasure  observe, 
that  Sir  Francis  Burdett  has 
added  to  his  former  splendid  sub- 
scription ONE  THOUSAND  POUNDS ; 
and  numerous  other  subscriptions, 
equally  liberal,  the  situation  of  the 
donors  considered,  have  also  been 
recently  added,  amongst  which  we 
observe  those  of  Jeremy  Ben- 
THAM  and  John  Cam  Hobhouse, 
Esquires,  £100  each  ;  the  Rev.  G. 
Atwick,  £50;  Dr.  Gilchrist,  £10; 


H.  Bickerstith,  Esq.  £10 ;  and  G. 
P.  Greenwich,  £10.  Most  of  these, 
including  the  larger  ones,  are  se- 
cond subscriptions.  May  the  ex- 
cellent example  be  extensively  fol- 
lowed,— and  may  similar  patronage 
be  extended  to  all  parts  of  the 
kingdom, — that  every  institution  es- 
tablished, or  now  establishing  for 
the  like  laudable  purpose,  may  be 
supported  by  the  munificence  and 
liberality  of  those  who  are  best 
able— the  wealthy  of  the  country. 


Electrical  Phenomena  accompanying 
Combustion. — M.  Becquerel  found,  that 
on  rolling  up  a  sheet  of  paper,  placing  it  in 
the  electrometer,  inflaming  it,  and  touching 
the  flame  with  a  piece  of  wet  wood,  that 
the  electricity  might  flow  away  more  rapid- 
ly, the  paper  became  positively  electrical. 
If  the  experiment  were  inverted,  the  paper 
being  held  in  the  hand,  and  the  flame  made 


to  touch  the  piece  of  wet  wood  placed  on 
the  electrometer,  it  was  found  that  the 
flame  took  negative  electricity.  Hence  it 
may  be  concluded,  that  when  paper  is  burnt, 
the  paper  becomes  positive,  and  the  flame 
negative.  If  alcohol  be  burnt  in  a  copper 
capsule,  it  is  found  by  the  condenser  that 
the  capsule  becomes  electrified  positively.— 
Ann,  de  Chim.  xxvii.  14. 


NOTICES    TO    CORRESPONDENTS. 

Communications  received  from  A.  B.,  Messrs.  Henry  Bell,  Hugh  Barclay,  W.  Warren,  G.  M., 
&c* — Nomis  will  oblige  by  forwarding  the  paper  he  prefers.    His  query  will  appear  next  week. 

^^  We  are  sorry  Mr.  Barclay  has  felt  offended  at  the  letter  of  Aliquis  in  our  last.  The  hiirry 
inseparable  from  getting  up  a  weekly  publication,  made  us  overlook  certain  expressions  till  it  was  too 
late;  which,  had  they  been  previously  noticed,  would  have  prevented  its  publication  in  our  pages. 


Published  every  Saturday,  by  W.  R.  M'Phun,  155,  Trongate,  Glasgow,  to  whom 
Communications  (post  paid)  must  be  addressed ;  may  be  had  also  of  Steuart 
$e  Panton,  Cheapside,  London;  and  Edward  West  &  Co.  Edinburgh. 

CURLL,   PRINTER 
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Sytnpiesometer,  description  of  a.... 421 

T 

Tanning,  Highland  method  of  203 

use  of  larch  bark  in  221 

Tea,  experiments  on  187 

Thunder  Rods,  or  Conductors  198 

Timbei',  knots  in  107 

Tide,  new  guage. 183 

Trees,  on  blasting 96 

'        on  curing  injuries  and  defects 

in 173,237 

query  ♦ 190 

solved.. 275 

-  method  of  freeing,  from  moSs  237 

Tube  query 35 

solved 276 

Turner  on  the  advantages  of  Engrav- 
ing,  462 

Turkey- Red,  variations  in  dyeing  of, 
by  Dr.  Ure 153 

U 

Ure's  (Dr.)  Berthollet,  Elements  of 

the  Art  of  Dyeing 154 

"  < Report  of  his  Lecture 

to  Watt's  Monument 382 

— — on  Turkey.  Red  dyeing  153 

Useful  Receipts  ....239 


Vatmisbing,  general  observations  on  431 
'  I  '  cautions  respecting  the 

making  of ....432 

directions   in   choosing 


gums  for 432 


Vallance's  (Mr.    Dixon)  boat  wll*i 

wing« 274 

Vegetables,  preservation  of. 416 

'                substances,  account  of  me- 
thod of  preserving  319 

Vettie's  Giel,  description  of  10 

Volcanoes 405,  460 

Voltaic  mechanical  agent,  new  395,  446, 

459 
Voice,  Table  of  the  general  compass 
of... ....210 
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Water-pump,  improvements  on  42,  200 

trap,    plan    to   prevent    the 

stench    rising    through    common 

sewers » 364 

— ^— —  curious  query  respecting  448 
Watt's    Monument,    report    of   the 

proceedings  at  the  meeting  for 298 

observations  on 317 

'  report  of  Dr.    Ure's  lecture 

for 381 

Letters  on 389 

Wax,  art  of  making  the  best  ...240,  285 

Weaver's  beam  query  solved 219 

Weights  and  Measures,  abstract  of 

the  Act 6 

Westland's  invention  for  ascertain- 
ing the  strength  of  gunpowder  ...  1 48 

White's  floating  breakwater  23 

Whisky,   method  of  making  High- 
land  253 

Wheels,  double  overshot .420 

Wilkins  (Bishop)  describes  the  usirig 

of  the  Steam  Engine  in  1648 331 

Windsor  soap,  genuine 61 

Window,  revolving,  invented  by  Mr. 

Saul 114 

Wood,  method  of  hardening  for  pul- 
leys  i 191 

Worcester's   (Marquess   of)    Steam 

Engine  .« «..331 

'  ■  ■'  Century  of  Inventions, 

extract  from 331 

Waulf  apparatus,  improved  ^55 

Wood,  on  dyeing .• .446 


LIST  OF  THE  ENGRAVINGS  ILLUSTRATIVE  OF  THE 
SECOND  VOLUME., 


Mr.  Angus  M'Kinnon's  Machine  for  making  an  original  and  perfect  Screw,  1 
Eriend  Hatton's  New  Musical  Instrument,    the  Chamber  Flute-Orun»,  for 
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Revolving  Paddles, 242 
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